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ABSTRACT 


The  coiiq[>uterlEed  Quick-Reacting  GanerAl  War  tiamlng  System  (QUICK)  will 
accept  Input  data,  autanetlcally  generate  global  strategic  nuclear  war 
plans,  provide  output  susuariee,  and  pvo(r'"rt  input  tapes  to  simulator 
aubsysteas  external  to  QUICK.  QUaCT  bee  basn  prograsned  in  FORTRAN  for 
use  on  the  CCTC  HIS  6000  computer,  a'jat.mi. 

The  QUICK  Frogrmn  .%intenance  Manual  consists  of  four  volumes:  Volume  I, 
Data  Management  Subayatam;  Voluate  II,  Weapon-Target  Identification  Sub- 
syatam:  Voluaie  III,  Weapon  Allocation  Subsystem;  Volume  IV,  Sortie  Gen- 
eration Subsystem.  The  Program  Maintenance  Mlanual  compleawnts  the  other 
QUICK  Computer  Syatem  Manuals  to  facilitate  taalntanance  of  the  war  gam- 
ing system.  This  voIubm,  Volusie  II,  provides  the  prograamar/ analyst 
with  a technical  description  of  the  purpose,  functions,  general  pro- 
cedures, and  progrsBBsing  techniques  applicable  to  the  modules  and  sub- 
routines of  the  Weapon/Target  Identification  subsystem.  Companion 
documents  are: 

a.  USERS  MANUAL 

Couputer  System  Manual  CSM  Uli  9-77,  Volume  I 

Computer  System  Manual  CSM  UM  9-77,  Volume  tl 

Computer  System  Manual  CSM  UM  9-7A,  Volume  III 

Computer  Syetam  Manual  CSM  UM  9-74,  Volume  IV 

Providue  detailed  inatructlone  for  applications  of  the  system 

b.  TECHNICAL  MEHORANDUH 
Technical  Mamorandum  TU  153-77 

Provides  s nontechnical  daacrlptlon  of  tha  system  for  senior 
msnagement  personnel 
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SECTION  1.  GENERAL 


1.1  Purpose 

This  volume  of  the  QUICK  Frogrju  Melnteoance  Manuel  describes  the  mod> 
ules  vhich  ere  pert  of  the  QUICK  Weapoo/Terget  Identlflceclon  subsystem, 
detelllng  the  m^ules,  subroutines,  end  functions  which  It  comprises. 

The  information  contained  herein  Is  presented  on  a nodule-by-module 
basis.  The  modula-by-module  discussions  are  structured  so  that  a main- 
tenance programmer  can  understand  the  program  functions  and  programming 
techniques.  The  computer  subjects  are  structured  to  Inform  the  main- 
tenance progrsnmar  of  overall  system  programing  techniques  and  conven- 
tions . 

Subsaquent  subsections  present  general  descriptions  of  the  overall  QUICK 
aystem  and  Weapon-Target  Identification  aubaystem. 

1.2 

The  Waapon/Targat  Identification  aubsystam  of  QUICK  selects  and  proo- 
esssa  the  Rsd  and/or  Blue  forces  which  era  praspaclflad  for  s partic- 
ular plan.  The  subayatam  consists  of  modulss  JIM,  DBMDD,  INDEXER,  and 
PLANSET,  as  shown  In  figure  1.  Figure  2 showa  the  relatlonahlp  of  the 
Weapon/Tcrgat  Identification  subayatam  to  other  QUICK  subsystems  In 
tenm  uf  procedural  end  Information  flow. 

Hie  modules  of  this  subsystsm  are  used  to  assaodtle  selected  target  data 
from  the  CCTC  JAO  fllaa,  and  raforawt  the  data  In  a manner  which  is 
acceptable  to  QCTCKa  Integrated  Data  Baaa  and  to  further  develop  a plan 
for  allocation. 

Modules  within  this  subsystem  are  executed  In  the  order  of:  JLH,  DBMOD, 
INDEXER,  and  PLANSET.  All  modules  perform  updates  to  ths  Integrated 
Data  iiase;  no  other  data  files  are  used  (other  then  internal  temporary 
scratch  fllaa). 

The  first  module,  JIM,  builds  ths  target  portion  of  the  data  baaa.  Note 
that  the  raMlnlng  data  baaa  la  created  by  modules  within  the  Date  Man- 
agement subsystem.  Thesa  ^.lodules  may  be  executed  at  any  stage  of  the 
entire  QUICK  proceaslng,  l.e.,  before  or  after  INDEXER,  etc.  An  order 
of  module  execution  pertains  only  to  modules,  not  daflusd  within  the 
Data  Hanagamant  subayatam. 

The  next  module  oosmaLly  run  la  DBMOD.  Its  primary  purpose  is  to  altar 
the  content  or  charaotarlstloa  of  a data  base  to  the  spaslflo  scenario 
for  which  the  plan  Is  being  developed,  In  eocordenoe  with  prespecified 
user  input. 

Module  dDEXER  Is  designed  to  esalgn  Index  numbers  (attrlbuts  IMDEXNO) 
snd  perform  the  task  of  focmlag  complex  targets. 
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DATA  MANAOEMENT  SUBSYSTEK 
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Module  PLaNSET  forms  waspon  groups,  prepares  the  target  list  for.  the 
allocator,  coaputes  and  normallaes  the  class  value  factors  an(!  colcU’' 
latas  the  representative  attributes  for  comipleiE  targets. 

1.3  organisation  of  Maintenaace  Haimal.  Volwaa  H 

Each  major  section  of  this  manual  details  a module  along  vtth  the  sub- 
routines and  functions  which  comprise  the  module.  Major  subsections 
are: 

a.  Module  input  - details  dh«t  chains  nuat  ba  craafced  j^rlor  to 
module  execution 

b.  Module  output  - details  what  ohalna  will  ba  updated  by  eeoh 
iDoduia 

c.  Functional  dasorlption  - datalla  the  macro  function  of  the 
module  and  the  associated  major  subroutines 

d.  Connon  blo..KS  - detail  the  contents  of  all  internal  common 
blocks.  All  coaikon  bloeks  used  to  comsunicate  with  the  COF 
are  given  in  Program  Maintenance  Manual,  Volume  1,  appendix  A. 
Thase  are;  CIO,  Cl5,  C20,  C30.  CAQ,  05Q,  ERRCOM,  THE,  TPQT, 
OOPS,  S^ING 

Within  tha  QUICK  syatem  the  COF  la  viewed  aa  ^e  opardtlng  prqfrgoi. 

Based  on  user  direction,  the  COF  will  execute  overlay  links  or  tMxlules 
which  perform  tha  objectives  of  the  user  requesta.  Each  overlay  link 
la  called  through  knowledge  hf  the  cooBand  verb  end  within  each  link 

tha  first  aubroutina  is  called  INIMOO  <fpr  entry  siodule).  That  is, 

thare  arc  as  suwy  subroutines  oallad  ENUIOO  aa  there  era  npdulaa.  Con- 
fusion is  avoided  by  axaeutlng  tha  correct  overley  link.  Subroutine 

diacuasion,  then.  Is  Inltiatad  with  ENTHDD  whose  meaning,  or  fmeitiun, 

varies  according  to  the  overlay  link* 

Coeetenta  on  the  QUICK  integrated  data  baas  con  ba  found  in  pvogram  Mein- 
tsnancs  Manual,  Volume  I,  saction  2,  It  will  be  assusMd  within  this 
msnual  thst  tha  reader  hae  an  undaratanding  of  QUtCKi  data  baas. 
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SECTION  2.  JAD  LOADING  MODULE  (JLM) 


2.1  Purpote 

JLM  and  Ita  aaaaclated  flubroutlnas  asaemble  data  from  the  CCTC  JAD  files 
and  manipulate  and  reformat  the  data  In  a structure  which  la  acceptable 
to  the  QUICK  ayatem. 

2.2  Input 

JLM  craatea  target  records  aa  directed  by  user  card  Image  Input,.  Thla 
module  normally  la  the  first  phase  In  tlxe  total  creation  of  the  Inte- 
grated data  base.  For  proper  execution,  the  organizational  portion  of 
the  data  base  nust  have  been  finalized. 

Target  records  are  obtained  from  Input  JAD  fllea  according  to  the  format 
given  In  figure  3.  Not  all  JAD  entries  are  used  by  JIM,  only  those 
listed  under  the  column  labeled  'USED'. 

A JAD  format  has  a maximum  of  336  characters  of  which  only  the  first  258 
have  defined  Inputs.  In  those  cases  whan  .JLM  generates  a JAD  format 
tape,  entries  are  placed  within  characters  289  through  336  (the  third 
coluan  of  figure  3). 

2.3  Output 

JLM  builds  that  portion  of  the  organizational  structure  of  the  data  base 
called  Che  AsslgnsMnt  Table.  This  table  shows  the  kind  of  target  to 
be  added  to  the  data  base  and  how  It  will  be  included.  Tlie  table 
Includes: 

o The  valid  country  code  and  what  region  and  side  the  country  la; 
o The  target  classes  for  each  side; 

o The  selection  criteria  for  each  target  type  baeed  on  category 
coda,  ownar,  location,  and  capacity  or  noma; 

o The  TASK  that  corrasponde  to  the  target  types;  and 

o Tho  list  of  DESIGa  (alphabetic  portion)  chat  ara  to  ba  used. 

From  the  Asalgoaent  Table,  the  user  selects  targets  from  the  JAD  Input 
file  end  creates  targets  (record  TAEGET)  within  the  gaming  portion  of 
the  Integrated  data  base.  For  each  craatad  targat,  til  linkaga  Is 
proparly  updated. 
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COLS.  ITEM 

sm* 

1-5  Category  Code 

JQATCODB 

6-9  WAC  No. 

JWACIIO 

10-15  BE  NO. 

JBBNO 

16-ZO  Blank 

21-58  NaBM 

JHAMI(21-26) 

59-64  Major  nuadier 

JMAJOR 

65-88  Conplex  Nane 

89-94  Minor  nunber 

JMINER 

95-1.18  Concentration  Naae 

119-125  Latitude  DDMMSS  N/S 

JUT 

126-133  Longitude  DDDMCS  E/W 

JLONG 

134-135  World  Olvialon 

336-137  Sub  Dlv 

138-139  Country  Location 

JLOC 

140-141  Special  Region 

JAD14 

142-143  Region 

144-147  Blaidc 

148-149  Oimer  Country 

JOHN 

150-151  Agency  or  Service  owner 

‘ 

152-153  U & S Caal  or  Supreme  All 

154-155  Component  or  /II  Regn  CHD 

156-159  Severe  VN 

160-163  Moderate  VN 

JVN 

164-167  Light  VN 

168-171  Raviev  Data  yy  on 

1 

172-175  ICOD  yy  mn 

176-190  Significance 

191-198  Capacity 

JOAP 

199-200  Data  Sourca 

201-204  Unite  of  meaaure 

^Variablaa  are  named  as  used  in  domoKm  Mode  JADRBC. 

Figure  3.  JAD  Foraet  (Pert  I of  2) 
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COLS, 

ITKM 

USED* 

CREATED  BY  JLM 

20S 

Scaling  Factat 

206-203 

Radius 

JBADIUS 

209-212 

Percent  Capacity 

213-224 

Dlaenalona 

225-236 

Fiscal  Year  Projections 

237 

File  ID  Code 

238 

Phase  Coda 

239-243 

Security  Class 

246-247 

Reaark 

248-2S3 

Owner  UZC 

254-255 

Serv  Spcl  Code 

256-258 

READY  Code 

259-267 

Blank 

268-288 

Kot  Used 

289-293 

DESIG 

DESIG 

294 

Flag  if  in  the  Data  Bass 

* or  blaidc 

295-300 

type 

TYPE 

301-303 

Not  Used 

304-306 

Subset  of  Class  Index 

a 

307-308 

Not  Used 

309-312 

Secpiential  Count  Within  Subset 

* 

313-314 

Task 

TASK 

315-318 

Mot  Used 

319 

quiCK  Seglon 

ZRE6 

320 

SAGA  Region 

* 

321-324 

Mot  Used 

325-330 

SAGA  Flag 

4 

331-336 

BLANK 

ij^VtirlAblst  ar«  um»d  at  u«ad  tn  cootion  blodc  JADBBC 


?ltura  3.  (Part  2 af  2) 
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An  optional  output  of  JIM  la  a JAD  Coruat  flXa  ftwu  tho  iuluetiil  tinrfiitii 
for  uae  by  danaga  aasaaaaant  aystana  aactamal  to  Q(TX0K.  Tba  fbdaat  jM 
aa  ahown  In  figure  3 with  th«  added  anttlaa  ccaaitiad  hy  JIM. 


2.4  Concept  of  Pparatlon 

The  function  of  the  JIM  la  to  build  pcrtloaa  (targota)  of  the  Integrated 
data  baae  by  aelectlng  recorda  fron  a file  that  la  fn  a JtAD  fonaat.  JIM 
operatea  In  three  nodea.  flreti  a aactlan  of  the  Integrated  Aatii  baae 
called  the  Aaalgiaaeat  Table  la  built  through  user  iaiiuta,  lihia  ‘table 
deacrlbea  what  aort  of  target  la  to  ba  added  to  the  data  baae  and  hbn  it 
will  be  Included.  Second,  given  a eonpleted  Aeutianant  Teiln^  the 
aelectlon  of  JAD  recorda  la  executed  and  a Daalaga  Aeeeaanant  tiM  ib 
prepared  for  uae  In  proceaeore  external  to  the  (JUlCg  ayaten.  Ihttd, 
after  record  aelectlon,  provlslone  era  Included  for  deleting  Individual 
recorda  not  requlrad  for  QUICK  proceaalng.  In  the  taact  Snillah  eenee 
verba  ASSIGN.  SELECT,  end  AS1AKI8K  Initiate  the  three  JIM  ftokctiena. 


2.S  Identification  of  Subroutine  gunctiona 


2.5.1  Subroutine  ASSIGN.  Thle  awbrouf:lne  la  the  flret  e'lAtontlAe  within 
overlay  link  ASSI  executed  upon  the  a||»paerenee  pf  vath  ASglOll.  Oaiand* 
Ing  upon  the  adverb;  eubrouttnea  AUniiUI  ind/or  WlMXB  Art  UthhitM. 


2. 5. 1.1  Subroutine  ALPHAS.  The  ALERAV  elauat  bailba  the  bbik  4t  the 
Aaalgnawnt  Table  end  le  perfomed  b;f  ^11  aohrcNltlne.  the  iim  jpertldn 
of  aubroutlna  ALPHAS  Involvaa  the  reeding  and  eorract  daftttltlMli  bf  Iha 
genaralliad  Input  cleuae.  Thle  oleuee  la  hilly  datallad  Wit&lh  Ihetldb 
2 of  Ueera  Manuel,  Voltos  II.  Major  potnta  Art  rAaaatAd  hake  Mr  'ink'* 
poaee  of  outlining  the  Major  throat  of  the  edda  tfrltteh  ia^dlktinA 
ALPHAS.  The  Input  cleuae  hee  the  fonit 


ASSIGN  ALPHAS  aide  //  cleea  - true 


I t-  htoh-tttpwfaii  illU  A 

dealk-Alphabatlc  [j  eXternate«deelA  . . .1 

Ij.  MWttT-Mii  • « •]] 
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General  connents  ere: 


o The  side  mist  be  flret 

0 The  target  claeo  oMat  be  preceded  by  tuo  alaataea 

o The  target  type  mat  be  preceded  by  a daah 

0 If  nlnloum  capacity  or  uaaM  la  uaed^  It  muat  be  preceded  by  a 
greater  than  aymbol 

o The  loweat  catcode  met  be  preceded  by  one  alaah  and  If  a 
range  of  catcodea  are  need  the  hlgheat  catcode  la  preceded  by 

a daah 

o TASK  la  preceded  by  an  aaterlak  and  DE8X0  by  a coano 

o Country  codec  are  preceded  by  either  OWNED  or  IN  If  tha  aaalgn- 
aMDt  la  reatrlcted 

2. 9. 1.2  Subroutine  PLAYEHS.  Similar  to  ALPHAS,  aubroutlna  PUYEES 
readi  tha  Input  clauae  and  updataa  the  Aaalgnmnt  Table.  The  general- 
lead  Input  coaanand  la: 

ASgM  ghftXIM  LL  miasi  I yipvatrar 

r , country-code  . . .]  raid*  //  region  . . .] 

Tha  aide  mac  be  flrat,  tha  region  mat  bo  preceded  by  two  elaahee 
and  the  Hat  of  country  codec  met  be  preceded  by  a alngla  alaah. 

2uS.2  Subroutine  SEUICI.  The  uaa  of  the  3EU2CT  verb  (and  hence  Che 
execution  of  overlay  link  (SELE))  inatructa  the  JLM  to  aelect  xecorda 
from  tha  JAD  fomat  input  file  according  to  the  developed  Aaalgnnwnt 
Table,  The  SEUCCT  conaand  haa  a naxjrawa  of  alz  optional  adverba  and 

are: 

o WHERE  - normal  WHERE  clauae  without  OF  or  LIKE 

0 UNIT  - uaed  to  define  ii^ut  unit  if  it  la  not  20 

0 0NPRXNT8  - oauaaa  tha  print  of  the  output  JAD  format 

0 REPLiCINO  or  OHimm  - uaed  Co  replace  axiatlng  targata  or 
Co  Ignore  duplioatee 

0 ORDER  - allowa  Che  uaar  to  apaeify  the  arrangement  that  the 
clacaea  will  be  added  to  Che  iutegratad  data  baae 

0 SETTIHQ  - uaed  to  aet  the  value  of  TARDBF  to  allow  for  auto- 
mtlc  aaalgment  of  valuaa  for  attributaa  TAROBPHl  and  TARDEPIO 
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After  uaer  Input  daflnltlan,  SEUSCT  rnadii  a JAD  vticpri  dx^  ^oilriaa 

the  Aaalgnnant  table  (aubroutlnA  SIADTAIl)  tO  it  tha 

ahould  be  added  to  QUICKa  data  b*n*.  Ib  It  ta  toot  to  t>o  ailtdAa,  tha 
next  JAD  Input  record  la  read.  Othetviie  fBvaatt^tkdtofc  iKfc  wm  Itor 
exclualon  of  the  Input  record  due  to  a WttUB  clMlie.  ebcK  atolbcted 
target  record,  data  la  written  onto  fll'ee  i}f  atad  21. 

After  all  target  recorda  have  been  aelected,  data  file!  Ata  ltdribiid  and 
read.  For  each  record,  aubroutlne  ADTDBASE  Ih  billed  fbt  tSM  deilultildh 
of  the  aelected  terget  record  onto  QtltQCa  dlVI  ^le. 

Finally  tecta  and  code  are  itade  to  fuaranteo  ttoa  <110  rlboi^ii  a^ 
proper  aort  and  additionally  JAD  aelected  recorda  ate  j^tltotid  tIC  tolMr 
directed. 

2.5.2. 1 Subroutine.  ADT0a/A3E.  This  aubroutlne  add!  the  data  AreHa  thl 
aelected  JAD  record  onu>  «dllCKa  data  base,  th  addltiotai  to  lai'att)ta| 
attribute  valuee,  thla  aubroutlne  plaoea  the  tat|Ot  reeotd.  Oh  IhO  ptOOht 
chains.  Thla  Includes  linkage  adder  tho  eectbt^  'ahlaetablUtjr»  elaalt 
type,  and  other  headlnga  ao  directed  by  the  natnte  Of  the,tlrtiti 


The  llet  of  terget  record  to  be  rotaioad  ixh  doliBid  Ollhttl  i knl^lMl} 
cleuae  end  hae  the  fom: 


KEEPING  loudeaia  [ - hiehdeaiel 

LJLsxdtfli  Iz  lilniirtiltil  • • •)) 

Thla  clause  conalats  of  a List  of  OBSIG  thttkea  thi't  i'rO  to  bO  kof^t.  th 
the  deta  bate  end  flagged  on  the  output  fill. 

Coaawn  blocks  used  by  JIM  ere  outlined  In  tttll  1.  ObiioB  ttlei^i  tlit 
caoaainioeta  with  the  OOP  ere  glTen  In  appeOdbi  A of  Mbtrah  Mlilltafiikhol 
Henual,  Voluna  I. 


xa 


T«bl*  1,  MckIuIa  JLM  Intftrnal  Coonon  Block* 


BLOCK 

VARIABLE 

OR  ARRAY 

ASHKEY 

ASMKEY 

Ratemea  coda  of  cha  ASNTYP  raoord 
daaoriblng  target 

CLASSES 

CLASSES (60) 

Valid  elaaa  namaa  frcw  tha  Aaalgnnant 
tabla 

JADSEC 

LIST  of  word*  aa  raad  fron  tha  JAD 
foraiat  (aaa  flgura  3) 

OPTION 

OMITTINO 

Start  of  tha  OMITTING  elaua* 

REPLACIN 

Start  of  tha  REPLACING  clauaa 

SETTING 

Start  of  tha  SETTING  clauaa 

UNIT 

Start  of  tha  UNIT  olauaa 

WHR8TRT 

Start  of  tha  WHERE  clauaa 

ONPRINTS 

Start  of  tha  ONFRINT'S  clauaa  (0  If  option 
uaad) 

ORDER 

Start  of  tha  ORDER  clauaa 

PAIRS 

Ca«Bonl>  uaad  palra  of  worda  (eharactar*!: 
In  Input 

ALFOS 

Alphabetic  followa 

FLOFO 

NuAbar*  follow 

SLASH 

/ 

CO»«A 

i 

DASH 

- 

STAR 

* 

NOT 

NOT 

GREATER 

> 

FAIR 

TWO  word  Input  to  coapara  with  tha  above 
oparatora 

PR1N8F 

FRINON 

Logical  flag  to  print  optional  prlnta 

SIDES 

S1DB8(9)  . 

Valuaa  of  SIDE  found  In  tha  data  baaa 

TARUP 

8T0L0 

Level  of  local  boabar  dafanao  at  low 
altituda 

STDHI 

Laval  of  local  boabar  dafanao  at  high 

•Itlfeute 


2.7  Subrowtlno  KtmCP 

lUiad  the  coMMOd  verb  and  ooatrol  the  flov 
aeootdltigly 

ENTMOO  (firat  aubroutina  oallad  whan  wtrarlay  liak 
JLK  ia  axaeutad) 

Hona 

ERXCOM 


A8811QM,  A8mXSK»  XMSOn.  LLUK.  SBLICT 
COP 

Matkod! 

Thla  aubroutliM  calls  utility  aubrcwtlna  OWOIT  la  ardar  bo  daflaa  bha 
coanand  varb  that  eausad  tha  axaaution  of  thla  oyatlay.  laaad  oa  bha 
varb,  tha  propar  ovarlay  la  axaeatad  aad  a IIIOIK  Mda.  Zf  bha  varh  la 
not  racognliad  an  orror  swasaga  la  prlntad. 

Subsaetlons  to  follow  praaaab  aaeh  owarUy  that  my  ha  ameotad  vtlhla 
JLM. 

8inM)U  la  llluatratad  vlthta  flfora  4. 


PURPOSE; 

ENTRY  fOJHlSi 

POBMAL  PARAMETERS; 
CQHMPN  BIXKXS  ; 

sVBIWVTIWBg 

nAtJJID  MV. 


< 


a 


t 


2-8  rntmirn  mm* 


PURPOSE! 

ismLmimm' 

^<msLwassS‘ 

SUBROUTIWS  CALLED: 

£AH£ILBI: 


S«arch  for  ull  aAvorbo  «stecl*r«4  «lth  vorb  ASflXOM 

ASSIGN 

Non* 

Nona 

ALPHAS,  l^SGR.  PUTRltS,  tomim 
EMINOn  (of  JUO 


Each  claua*  aMoc;i.ac*d  with  varb  ASSIGN  la  unlqoa.  Utarafor*  aMbrouttoa 
ASSICM  alavljr  datanatnaa  aaoh  tooludaA  clou**  and  axaeutaa  tha  naaaaoory 
■ubroutlna  for  procaaaloN.  Subxouttiiaa  ALPHAS  oad  VLATIlf  oMMNmS  tho 
actual  Invaatlfatiotk  of  Input  olnuBoa.  Svbrontlta*  TOiHXMT  prliiEa  roaolta. 

Subroutine  ASSIGN  la  llluatratod  within  flcMr*  f. 


orirat  aubreuttn*  of  ovarlaj  llidc  ASfZ 


2,8.1  Sj 
W1RP03E; 


CALLED  Vit 


Mtthod! 


Build  th«  AttitoMmt  tAl^l*  «•  dlT«ct«4  by  tht 
Input  claut*  ALPHAS 

ALPHAS 

IPT&:  Starting  location  ^ito  DISOETt  gfsnjrt  tot 
ALPHAS  olauaa 

CLASSES,  CIO,  CIS,  C30,  OpPS,  PAQIS.  I^OM 

DQtBCT,  PXNDCUSS,  flNDSIOH^  HDPMD,  HMD.  II|8CBT, 
MODPY.  MBXm,  RinV,  StOiB 

ASSIGN 


ALPHAS  boginc  by  reading  and  atorlng  paranatara  wltliin  tha  inpug  elouan 
(•at  aubaactlon  on  aubroutlna  funetlona)  and,  gbaUi  builds  ttho  AfitCU'* 
naiit  table  aa  directed. 


The  initial  thruet  of  ALPHAS  involvas  tka  raadiag  and  ttovaia  at 
etars  deicriblng  the  input  clauaa.  Qada  My  ba  vaidily  upfaySttM 
through  knowladga  of  the  varioua  eoabiMtiaUf  frfWgM)gif4  V4gb|ll  Ml*  M«afk 
clauaa. 

local  parauMtar  XPTR  ia  tha  pointar  to  feha  euryank  paflk^  vifebtin  kba 
input  clauaa  and  paranatera  CCP  and  COL  a«a  tha  aalbaf  af  nm  «|wa  |ha 
flrat  and  laat  countriaa  of  a list  aM  found,  HASII  SOd  ImNIPI  fgg 
colleotlone  of  pairs  of  valuaa  conraapottdfaii  go  bfP  valvfl  ^ tl|a  t<Mk 
clauaa.  LOCOWN  contains  tha  valuaa  ganaratad  by  Ipi  «sd  PtlpP 

Itie  Icay  valuaa  in  PAIRa  ara  ALTOS  (alsdinbakia  Mliia  fbllaMh 
iwmtic  vaiua  fbllovs),  SLASH  ('/'),  DASH  QRIdttt  (V*),  ITdb 

(•*'),  OOHKA  and  NOT  ('HOT').  Ibaaa  bay  valufl  dtk|m4da  kha 

function  of  tha  valuaa  that  fellow.  Ter  o«aapl*i  «!  SlsMsMs 
not  dlractly  praoadad  by  an  oparator  indlsatag  a naw  I IM* 

*//'  indloataa  a naw  ACU88,  a nay  AXVTf  M fiAiair»  ’>*  f PM»  SV 
ninlMM  capacity,  '/'  CAXLO,  **'  ASHTAIX,  Pf  MHHSfy  Sfifi 

'LOOATKD  XM*  or  'OMIBD  BT*  a oountgy  «adp, 


Ibaaa  bay  valufl  4t 
Ter  anaapl*!  m 


niia  kha 

Ms  mh 

te  fPI. 


: dlractly  praoadad  by  an  oparator  ladlsatag  • now  fill* 

' Indloataa  a naw  ACU88,  a nay  AXVri  M fiAiair»  ’>*  f PM»  H 
lisaan  capacity,  '/'  CAXLO,  **'  ASHTAIX,  Pf  Sfifi 


ALPHAS  scans  through  tha  Input  clausa  until  It  ancountars  a rads flnlt Ion 
of  either  SIDE,  ACLASS,  ATY^  or  CATLO.  Whan  this  occurs  tha  Information 
collactad  up  to  this  point  is  added  to  tha  Assignnsnt  Table.  It  should 
be  noted  that  whan  a key  value  Ilka  ATYPE  is  ancountarad  all  higher 
values,  SIDE  and  ACLASS,  uill  not  be  redefined. 

As  a point  of  clarification,  ba  awara  that  attributes  ACLASS  and  ATYPE 
ara  defined  within  tha  organisational  structure  and  thair  values  will 
be  sat  to  attributes  CLASS  and  TYPE  upon  proper  target  selection. 

Subroutine  ALPHAS  will  construct  the  bulk  of  tha  Assignownt  Table  and 
will  link  tha  position  constructed  with  tha  country  codas  added  by  sub- 
routines PLAYERS.  The  structure,  or  shape,  of  this  table  follows. 

Chained  to  the  header  (A8NTAB)  for  each  aide  era  records  containing  the 
valid  country  codes  and  tlie  region  they  are  in  (ASNCTY).  These  records 
are  sorted  on  region  and  country  code.  Also  under  each  header  are 
records  (ASHCLS)  containing  the  values  for  CLASS  for  the  side.  Under 
each  of  thaae  racorda  are  all  the  ATYPE  naaes  that  belong  to  this  class 
(ASNTYP).  The  countries  and  types  ere  connected  via  cooaon  ASKREC 
records,  Thaae  records  contain  restrictions  based  on  Category  Coda, 
the  location  or  owner  of  the  target,  and  either  its  nasw  or  stae.  It 
also  contains  the  TASK  chat  will  ba  assigned  to  a target  neetlng  these 
restrictions.  On  tha  other  chain  undar  ATYPE  are  the  alphabetic  por- 
tions of  DESIC  to  ba  used  in  asaigning  a DE81Q  to  the  target  (TYPDES), 
8ubsa<|uent  DESIOs  ara  used  if  tha  first  values  are  already  used.  All 
of  these  racorda  with  the  same  alphabetic  portion  of  DESIG  ara  chained 
together  under  a coaaaon  record  (ASNDBS)  containing  the  DESIG  and  the 
ttu^er  in  each  region. 

Atfln—at  Trtif,  Cam, tins, ttea 

After  tha  input  values  have  bean  collactad,  the  Ansignsient  Table  is 
searched  to  find  where  new  infomation  is  to  bo  inserted.  First,  there 
is  a saaroh  for  ACLASS  (under  tha  proper  BIDE),  If  tha  ASHCLS  record 
of  value  ACLASS  does  not  exist,  the  record  will  be  created.  Similarly, 
tha  ATYPE  value  record  is  seardhad  for  and  the  record  created  if  neces- 
sary. It  should  be  added  that  the  first  ASNBBC  rsoord  is  also  checked 
so  that  every  ASNTYP  record  has  a unique  KENCAP  associated  with  it.  Now 
that  the  key  record  in  the  table  has  bean  found  or  created,  the  CONTRY 
chain  is  traversad  looking  for  country  codes  that  natch  those  in  tha 
input  clausa  batwasn  CC7  and  CCL.  Whan  a dasirad  ABNOTY  record  is  found, 
the  A8NINQ  chain  Is  processed  to  aaa  if  there  already  exists  an  A3NREC 
raoord  corraaponding  to  the  input,  or  one  that  only  naada  to  ba  nodlflad. 
If  not,  tha  ASNRBO  will  ba  oraatad„  This  proossa  of  aoarchittg  tha  ASNRNO 
chain  is  dona  for  aaeh  dasirad  ASNCTY  record.  Whan  eonplatad,  tha  DS8IQA2 
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t 

fr 


v«lu«a  collacfcad  In  array  ISSSin  ar«  placad  at  th*  and  tha  ALTa|S 
chain.  Tlie;i'  ar«  alao  llnkad  undar  th«  pmttdir  A8W31(S  rocord,  otalA 
craatlng  « tacord  If  neceamary, 

Thla  procaaa  la  confclnuad  uaril  tha  ALPHAS  elouaa  la  wdiauatadi, 
Subroutlna  ALPHAS  la  llluacratad  In  flgura  6. 


Tlsur*  SiibrouCliM  ALFKA8  (Part  1 of  17) 
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rii|ur«  6.  (Firt  12  of  1?) 


30 
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Vlgur*  6.  (V»rt:  15  ot  17) 


2.8.2  Subroutine  PLAYERS 


PURPOSE; 


Build  the  AeslgiiDMit  tthU  M % lii« 

Input  ct«tuM  PLAflMI, 


ENTRy  POINTS:  PLAYERS 

FORMAL  PARAMETERS:  IPTR;  Starting  lecakiiHI  IlktO  'JMNllltt  f#C  PUflM 

clauee 


COMMON  BLOCKS  ClOj  C15,  C30,  OOPS,  PAHS 

SUBROUTTMES  CALLED:  HDFND.  HEAD,  IMSCBT,  MODPt,  MUPfl,  STCHI; 


CALUD  BY;  ASSIGW 


( 

FUYERS  !■  uaed  to  build  portion  of  the  AsalpMm'  Uhln  tiMtS* 
« country  code  to  a epee  If  Ic  ri^^l  9 and  filAa.  Ililv  a'lf  liliii 

COHTXY  chain  of  rcoorda  aorted  on  teffiM  Md  Mittnkt'y  MMlS 
header  for  each  aide. 


Subroutlnaa  CETTAR/FNDTAR  enter  tha  AaiAvraMat  tehl*  viS 
cfialn,,  The  country  codea  for  tha  mMM*  locatite  »i  UlS  kS|Mt 
are  found,  then  the  valid  eetagory  codoa  (eraStsS  hp  lUVlw)  #is  pi#|M 
to  aee  If  the  target  la  acceptable. 


The  proceaaing  In  FLAYERS  la  largely  coattallad  bp 
la  encountered. 


Uhon  an  alphabetic  follova  (ALPOS)  id  anaimwkafM  sltll  AS 

preceding  operator  than  tha  alpioabahie  valob  ll||tn«|af  ^ .1  Hi  l||M> 

prettad  aa  a SIDE  and  tha  Aaalgi«nkfc  tilla  bdlllE  idt  fMl  Uls  «ill  H 


retrieved. 


If  a pair  of  alaahaa  are  ancountarad  than  tba  fiadtlai 
following  will  be  the  region  for  all  dAbaafHMli  tidWRlPp 
another  pair  of  alaahaa  (or  a Bwnr  aide)  id  dMdgBSatl  ' 
alaah  (SLASH),  or  coaau  (',')  la  aneawtltarail.  ttibc  IlMl  «t|ibll|i 
following  it  will  be  a evuatry  aeda  td  b«  mU$4  fed  Mti  aNMi. 


Baforo  tha  country  coda  la  added,  haMpSb,  MiMIl  Id)'  AS||MIMI  H 
If  tha  country  already  axiote  M IdM  ttfiUta.  t|  It  iddAW*  V«l|t  tdWVM 
for  tha  Input  country  coda  and.  ragiaia  id  bfddlS^i:  Xf  lAA  lAiilflil 
but  under  a dlffarant  region,  tbd  rdflab  IS  MM  I 

printad. 

Thla  procaaalng  coatimea  until  tdw  iMfWt  vlS  ttHPilll!  bdd  blMl 
Subroutine  PLAYERS  la  lllvwtraUid  te  flgBVa  7. 


> 


Call  MIXTTT 
for  N«xt 
Country  Cod* 
In  T«bl* 


2.8.3  TPVBBff 


WRPO-Sr.: 


Print:  th«  Annigw— t k«kl»  M tatlK  bgr  Mm  iapM 
clnuM. 


MBSLISimi'- 
FORMAL  PARAMBTERS! 

<?9WgP  aMtfKS! 
sVBRPVlBffig  <?AUJSR- 

CALLED  BY; 


TOPRIHT 

WHAT  - 'ALPHAS'  or  'PUYIltS' 

CIO,  CIS,  CU 

HDFND.  KSAD,  ruBeioi.  jtm,  imt 
ASSIGN 


Mothod! 

Tha  ganaratlon  of  print  raporta  la  tka  oaly  fiaMklaai  af  VOtMNI  (fApMM 
8).  Tha  flow  la  aubdivldad  Into  aaetiona  aaeardiig  m Mm  IM  faMMililM 
input  clauaaa.  In  althar  altuation,  tlM  AaaAMHHMt  kalklM  IM  rfMMwtfi, 
ataanarlilng  valuaa  collactad  and  ragorta  gra4MM4«  IlM  iMtftM  •#  MMM 
raport  la  glvan  In  Uaara  Manual,  ValMM  XI,  MMkiflM  2. 


rifur*  B.  (Part  5 ot  6) 
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2,9  Subroutine  SELBCT* 


t 

( 


t 


FURPQSKi  Saleot  tergeta  racarda  frou  Input  JAD  file 

Etrm  POINTS!  SELECT 


Kim-fABtflglSPli  Nona 


Method! 


ASHKinr,  CLASSES,  CIO,  C30,  JADKEC,  OFl'lON,  I'RINSP, 
SIDES,  TARDKP 

ADT0BA8S,  FINDCLASS,  FINDS  IDE,  FliEDlA,  FNDIAR, 
INSOBT,  KiWFCH,  KRUNCH,  NSXTIT,  RANSIZE,  SAMSET, 
SETDBF,  SORTn,  XVMERE 

EinrHOD  (of  JLH) 


Targat  rocorda  a.ia  aalactad  fron  the  Input  JAD  fllaa,  addad  to  QlMCKa 
Intagratad  data  baaa  (aubxoutlna  ADTOBASE)  and  a naw  output  JAD  flic 
genaratad  for  uaa  outalda  of  Chu  (j^ICK  ayatan  (aaa  flgura  9).  Tha 
aalactlon  procaaa  la  uaar  dlractad  and  outllttad  In  aubaaotlon  2,.^ 


Baaldaa  tha  coomona  daacribad  In  table  1 thara  are  atina  apaclal  arraya 
uaad  by  SBIECT.  VADV  holda  tha  valua  for  all  legal  advarba.  ALFm 
holda  tha  advarba  and  polntera  fron!;  tha  Input  clauaaa.  START  holda  the 
polntar  to  tha  beginning  of  the  input  clauaaa  In  tha  order  dcacrlbad  in 
VADV.  PUMCT  holda  tha  pair  of  valua  paira  that  corraapond  to  tha  alpha- 
batlc  prefix  and  tha  operator  conaui  aa  they  appear  In  th<i  Input.  RECORD 
la  a 336-charactar  array  which  contalna  tha  JAD  record  before  it  in 
decoded  into  JADREC,  LINES  contain  an  tnoramantad  count  of  the  itama 
in  'auboato',  baaed  on  CLASS, 


Flrat  a JAD  Cox«at  record  la  read.  If  tha  automtlo  gouaratioii  of 
b<wbar  dafanaaa  ia  daalrad  and  tha  record  la  a SAM  (lilta,  SAMSET  la 
called  to  aava  it  on  a apacial  file  (unit  19).  The  target  than  nuat 
BMtet  tha  criterion  defined  by  tha  Aaelgnaant  tabln  aa  taatod  by  FNDTAR. 
Tha  record  ouat  titan  paaa  any  raatriotlona  in  tha  optional  WMBRK  clauaa 
before  it  la  decoded  into  JADREC.  At  thla  Llaw  the  Icay  rafarauca  coda 
(ASNKEY)  froBi  FNDTAP.  la  eavad  on  tha  record  whloh  la  put  on  a randon 
file.  It-a  aortkay  for  thl.a  racord  la  written  Onto  file  21.  'Ihla  pro- 
caaa  conClnuaa  until  tha  ingput  I'lla  Id  axhauatad. 


*Firat  nubroutlna  of  overlay  link  BKIJE 

I 


I 


I ' 


I 
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The  next  step  is  to  iort  the  renda*  file  4Mi4  *^'#•11*  iiM* 

complexes.  The  oort  li  done  by  subroutine  SORTIT  vlCb  the  Wi^fe 
defined  on  unit  MIDUrt^  (21  or  23),  The  eett  is  pV<lMmfllj[_e»  mlMS 
(found  efter  FHDTAR  vee  celled  by  retrieulac  the  Hfmt  IMMlU  ff* 
this  type). 

The  DES1GA2  la  retrieved  ao  thet  the  output  tepe  will  he  in  DW|C  eore 
without  neceeaerlly  doing  e second  sort.  The  file  of  eeleeted  .lAD 
record.  1.  el.o  aorted  on  reflon  for  the  ewe  teaMh.  fM 
Index  (JrSETNO)  is  uaed  to  keep  the  claeoee  tetether 

the  output  file  end  elso  to  iatprov  the  effioi«»cy  of  AhTCH^.  At^i- 
bute  TVPE  la  included  In  the  sort  prtMrily  to*  ^iffteJlIhOl  >** 

elao  for  the  output  print.  The  HAHR  of  the  tecf^kt  **  yp!lw*il'lf  tN** 
for  Che  INDEXER  modulo.  After  the  eoTt  la  *ccaavll'*^>  lopj**  1* 
celled  to  form  SAM  complexea  if  Che  option  le  on.  the  olprfeol  %• 

then  reed  end  SETDEF  la  celled,  If  th*  optWn  la  40,  aM  AllfOW* 
celled  to  add  the  record  to  the  integrated  date  h**0>  fho  Wl^lU*  for 
DESIG  la  now  defined  and  the  JAD  record  la  outfit  ho^lag  If  Ifc* 
remains  In  sort  (DESIG  overflow  could  cause  It  tO  be  o«C  of  hb^)-. 

This  la  dona  for  the  entire  eorted  file.  If  yet  *mt  of  eeyt, 
output  file  la  resorted  end  put  Into  the  oetfiut  W li* 

prlnti  are  dealred  the  JAD  output  file  ie  Tereul  IMl  pffchthd* 


Figure  9.  Subroutine  SKLitCT  (Part  1 oX  6) 
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Fleur*  9 


(Part  3 ai  6) 


2,9,1  Subrout tno  ADTOBASE 


£UB£m: 


Add  ch«  aolocted  JAU  t'ocord  to  QtTICKa  Integrated 

data  baaa 


ENIRY  POINTS;  ADTOBASE 

mM^SmSmVSL:  Nona 


COtMPM  BLOCKS:  CIO,  C13,  C30,  JADRKC,  01?TI0N,  TARDEF 

SUBROUTINES  CALtJEpt  UEEAULT,  DUETE,  CETDES,  HDFND,  HEAD,  MODFY, 

NEXTTT,  SETRV,  STORE 

CALIiiD  BY;  SEliSCT 

Mathod; 

ADTOBASE  la  callad  to  put  cho  targat  daaorlbad  In  cooaon  JADRBC  Into 
QUlCKa  Intagratad  Data  Baaa.  In  crdar  to  do  thla,  tha  maatar  of  all 
tha  chalna  of  which  tha  TARGET  Raoord  la  a datatl  of,  amat  be  found  or 
In  auiny  caaaa  craatad.  Slnoa  tUa  procaaalng  la  vary  almllar  for  moat 
of  tha  chalna,  tha  procaaa  haa  baan  ganarallaad  aa  naioh  aa  poaHlbla, 
Tha  ganaral  approach  la  to  atart  with  tha  haadara  and  quaiy  tha  chalna 
until  the  propar  maatara  hava  baan  found  or  oraatad  for  thla  TARGET 
racord. 


Tha  flrat  tlma  that  ADTOBASE  la  oallad  tha  racorda  on  tha  ATRIB  chain 
ara  ohackad  In  ordar  to  daflna  tha  coanon  C30  locatlona  of  tha  key  attrl- 
butaa  daacrlblrg  the  aaatar  racorda.  Thla  la  only  dona  on  tha  flrat  call. 

Tha  flrat  action  normally  parfoxiaad  in  ADTOBASE  la  to  daflna  tha  array 
of  valuaa  that  daacrlba  tha  location  In  tho  data  baaa  whera  tha  TARGET 
raook'd  la  to  b«  llnkad,  Tha  llnkaga  ouat  ba  placad  undar  tha  chalna 
Chat  contnin  tha  matching  valuaa  for  attribiitaa  VULNl,  TYPE,  IRBQ,  atAd 
CLASS.  If  tha  TARGET  la  a weapon,  chalna  for  waapon  group,  payload 
ntaabar  and  tha  weapon  TYPE  (daflnad  undar  tha  waapon  CLASS  daflnltlon) 
nuat  ba  aaarchad  for  matohlug  valuaa. 

Tha  flrat  atap  In  ratrlaviug  tha  muatar  racorda  la  to  ratrlava  any 
haadara  that  hava  not  baan  ratrlavad  alraady  by  tha  pravloua  taigat. 

Than  tha  four  chalna  (aavan  for  waapons)  ara  aaarchad  for  a racord  that 
haa  a kay  value  ntatchlng  that  of  tha  JAD  racord.  If  tha  racord  agreaa 
with  tha  ona  pravloualy  found,  no  aaarehlng  la  nacaaaary.  If  tha 
racord  doaa  not  axlat,  than  It  nuat  hu  oraatad. 

Bafoco  any  racord  lo  craatad  In  ADT0BA6E  tha  aubroutlna  DEF.VULT  la 
callad  for  that  racord  typn.  DERAULT  will  eat  all  tha  default  valuaa 
lor  that  record  type.  After  thia  la  done,  the  kay  value  from  JADRKC 
era  lat  and  the  racord  la  created. 
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The  SECTOR  ch«ln  tequlrea  special,  pxocaaaint  slnoa  the  cOopafrlaon  hare 
Is  not  a natch  but  longitude  being  between  two  Valuee,  The  chain  is 
simply  soavohad  for  the  record.  This* la  not  naRossary  if  thd  tacord 
is  not  already  thare  from  the  pravloua  call  to  ADTOBASK, 

The  TARGTT  record  must  also  bo  ohacked  since  It  mat  ha  unlqjua  to  nore 
values  than  Juat  TYPE,  The  values  of  country  location  and  owner  and 
vulnerability  are  also  checked.  If  a nrtch  is  not  found  on  the  entire 
chain,  a new  record  is  created.  Note  also  that  If  the  record  had  bean 
created  earlier  it  must  now  be  modified  to  account  for  the  lidJitlonal 
unique  valuaa  (VtfLMl.  etc.). 

For  weapons  there  la  one  additional  record  that  Mnst  be  daflnijl  tuMf, 
WEFSUB,  the  weapon  eubc>pe.  As  ueuel.  if  It  docs  not  already  exist  It 
la  created.  Note  thac  DEFAULT  la  not  called  alnce  the  entire  record 
consists  of  the  one  name  'DUHMT*. 

Now  If  either  the  KEPLACINQ  or  OMITTING  options  are  used  the  TCfTTGT 
chain  is  aearohed  fcr  targets  with  the  sesM  values  for  WACMO  end  BENO, 
Note  that  for  soarn  typos  of  targets,  this  can  result  in  an  exceaelve 
amount  of  searching  and  that  the  options  should  be  used  sparingly*  If 
a match  is  found  OMITTINO  will  caues  a return  to  SELECT  while  UPUCINO 
will  delete  the  old  record, 

that  the  masters  for  the  TAROET  record  have  bean  daflmsd  the  actual 
record  can  be  added  to  the  date  base. 

First  subroutine  GETDKS  completes  the  work  that  INUTAB  etorted  using 
the  reforenre  code  mentloaod  In  ALFHAS,  QBTTAh.  And  8BLBCT, 

With  the  ORSIO  now  defined,  end  the  default  veltiae  defined*  voIuom 
in  JADREC  are  moved  to  commoa  C3U. 

For  Urban/ Industrial  targata  tha  xadiua  is  defined  dnd  the  vslne  for 
either  POP  or  IGIH  la  aat  (FOP  for  population  centera). 

Tlia  target  record  la  now  crautad. 

If  the  target  is  eleo  a weapon  than  a NEBMPG  record  ie  ales  created. 

At  this  point  ADTOBASE  returne. 

Subroutine  ADT0BA8E  ie  illustrated  in  figure  10. 


SA 


START 


Do  77  For  All 
Kay  Attrlbutai 


My'  !■  Th«ca  « 
location? 


Error 

Mtifliaga 


Figure  10.  Subroutine  ADTOBA8E  (Pert  1 of  7) 


Reiifit  Valu«« 
:or  Current  Side 


Do  20  For  All 
Chaliu  Under 

the  Heederi 


MDo 


Sac  FleR  a« 

Call  NEAD 

Changed  and 

' Update  Old 
Valuaa 

for  the  Chain 

Cell  NEXTTT 
||Por  Next  Record 
on  the  Gheln 


Cell  DEFAULT 
fox  Record 
Oofeuit 
Vnluee 


'Key  Attribute  \ jjqI 
Metohee? 

I Yen 


Fltuxn  10.  (Fert  3 of  7) 
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Figure  10.  (Ferfc  4 of  7) 


C»ll  NEXTTT 
||Cor  N«xt  Targatj 
Type  Record 


No  / End  of 
Che In V 


Call  DEFAULT 

Valuea 

Call  HEAD 
tor  Target 
Typea 


Cell  CKEATE 
to  Make  New 
TARCn  Record 


New  Type 
Record? 


msT 


y 


Set  New  Valueti 
for  Thla  Type 


No, /Partial  RecordN 
.Created  Earlier^ 


Y«b 

- 

Call  MODFY 
to  Change  the 
TAROTY  Record 

1 

1 

Call  HEAD  and 
NEXTTT  to 
Kind  Weapon 
SubarouB 


r 

(.  Weapon 

V .V  \ Subgroup? 


Target  a 

Waapon? 


Call  CRRATB 
for  Waapon 
Subgroup 


Ho 


— *0 


Ktgura  10.  (X'art  3 of  7) 
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2,9.2  Subroutine  DEFAm,T 


PURPOSK; 

ENTRY  POINTS ; 
FORMAL  PARAMETERS; 
COMMON  BLOCKS; 
SUBROUTINES  CALLED: 
CALLED  BY: 

Me  thod ; 


Set  default  valuea  into  conmon  block  C30 
DEFAULT 

RECORD:  record  naue 
CIO,  C20,  C30 
HEAD,  NEXTTT 
ADTOBASE 


Local  arrays  RECNAME  and  VALUE  hold  cha  record  naaa  and  the  default 
value  for  the  attribute.  Also  arrays  LINK  and  LOC  contain  either  a 
l,.nk  to  the  start  of  the  record  description  (0,  if  no  more  records  are 
described)  or  the  location  of  the  attribute  In  cannon  C30, 


Wtien  DEFAULT  la  called,  the  RECNAME  array  is  queried  using  the  corres- 
ponding LINK  value  until  the  record  naste  passed  la  found  or  the  entire 
list  queried. 

If  the  record  name  la  not  found  the  RCTYP  chain  is  traversed  in  an 
effort  to  find  the  record  name  pasaed.  When  found  the  TALINK  and 
AILINK  chains  are  traversed  to  find  the  default  veltw  for  the  attribute 
and  Its  location  In  C30.  These  values  are  added  to  VALUE  and  LOC  fol- 
lowing the  record  name.  In  any  caae  the  values  In  VALUE  and  LpC  between 
the  record  and  the  next  record  ere  used  to  move  the  velue  in  VALUE  Into 
the  location  In  conmon  C30  specified  by  LOC, 

Subroutine  DEFAULT  Is  Illustrated  in  figure  11. 
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2.9.3  Mrj2H£toiLKSmgH 


ENTRY  POINTS: 
FORMAL  PARAMETERS: 

CCWMON  BLOCKS; 
SUBROUTINES  CALLED; 

ifeaiai; 


Fora  SAM  conplexai  baaed  on  name  with  adjusted 
radius  and  range 

KRUNCH 

SORT!  the  file  containing  sorted  records  from 
SELECT 

Nona 

SORTIT,  DI3TF 
SELECT 


The  Information  on  file  SORT  la  saved  on  a tsoporary  file.  The  output 
from  SAMSET  la  than  sorted  on  NAME.  Complexes  with  Identical  names  arc 
fonaed  Into  cooplaxea  with  an  effective  radius  and  range.  The  cotnplexes 
are  Chan  rasorted  on  longitude  and  an  output  file  for  SETDEF  is  created, 
the  first  record  on  this  file  Is  the  nunher  of  complexes.  Finally,  the 
data  that  was  on  SORT  file  Is  returned  to  SORT. 


Subroutine  KRUNCH  Is  Illustrated  In  figure  12. 


FlRtire  12 


SubroutiM  KRUNCH  (Part  1 of  3) 


2.9.4  Subroutine  SAMSET 


PURPOSE ! 

ENTRY  POINTS! 

FORMAL  PARAMETERS; 
COMMON  BLOCKS! 
SUBROUTINES  CALI.EU; 
CALLED  BY; 

Method; 


Collect  location  and  type  of  SAM  site 
SAMSET 

RECORD:  336"charactor  JAD  format  record 

None 

None 

SELECT 


SAMSET  1b  paaaed  the  JAD  format  record  of  a SAM  site.  The  name,  lati- 
tude, longitude  and  type  code  Is  then  put  on  a scratch  file  for  later 
processing  by  subroutine  KRUNCH. 

Subroutine  SAMSET  Is  Illustrated  In  figure  13. 


2 , 10  Subroutine  ASTERISK* 

PURPOSE;  To  delete  target  reenrdo  from  QUIGKs  lntej;rnt<nl 

data  baar 


ENTRY  POINTS; 

FORMAL  PARAMETERS: 
COMMOK  BLOCKS; 
SUBROUTINES  CALLED; 
CALLED  BY; 

Method: 


ASTERISK 

None 

CIO,  C30 

DTJITE,  HEAD,  INSCET,  RETRY 
ENTMOD  (of  JLM) 


ASTERISK  begins  by  locating  the  KEEPING  clause  In  the  INSGET  Input  atul 
retrieving  the  first  range  of  DESIGs  to  be  retained  In  the  data  ba«i'. 

The  Input  tape  (JAD  foruat)  created  by  an  earlier  execution  of  SEIpEIVI' 
la  then  read.  If  the  UESIG  on  the  tape  la  beyond  the  DESIG  input  raugu, 
then  INSGET  la  used  to  retrieve  additional  DESIG  ranges  until  thta  con- 
dition la  no  longar  true.  The  TARGET  record  lo  then  retrieved  and  the 
TGTTGT  chain  la  headed  to  find  the  value  of  TYPE  which  is  tised  on  tlu* 
output  tape.  If  the  tape  DESIG  la  below  the  DESIG  Input  range,  the 
TARGET  record  la  romoved  from  the  data  bate  and  the  JAD  format  record 
la  output  as  la.  But,  if  this  DESIG  la  between  the  DESK)  Input  range, 
then  an  asterisk  la  appended  to  the  DESIG  before  the  record  la  output. 

In  either  case  a new  tape  record  la  read  and  the  DESIG  la  tested  ns 
before. 

Subroutine  ASTERISK  la  illustrated  In  figure  lA. 


★First  subroutine  of  overlay  link  ASTO 
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Figure  \A.  Muhroutiuu  ASTERISK  1 of  3^ 


SECTION  3.  DIJMOD  MODULE 


3 . 1 P^;rpoP9 

The  purpose  of  DBMOD  Is  to  alter  the  conteol;  or  characteristics  of  n 
data  base  In  order  to  adapt  the  data  base  to  the  specific  sccncrio  for 
which  the  plan  is  being  developed.  Because  of  its  highly  specialized 
nature,  module  DBMOD  should  be  examined  for  possible  revision  each  time 
a new  plan  is  to  be  generated, 

3.2  Input 

User  commands  plus  the  Integrated  data  base  arc  necessary  inputs  to 
DBMOD.  oser  inputs  define  the  scenario,  attacking  and  defending  sides, 
plus  optional  inputs  whereby  nondefault  scaling  factors  may  be  set, 

All  targets  to  be  processed  by  the  QUICK  system  must  have  been  defined 
prior  to  DBMOD  execution.  This  also  includes  a definition  for  each 
target's  value  (attributes  VAL,  IGIW  or  POP).  For  the.  attacking  side 
attributes  ADBLI,  NADBLI,  or  ADBLR  and  NADBLR,  and  NPRSQl,  NPRSQ2,  or 
NPRSQ3  must  also  have  been  defined. 

3.3  Output 

DBMOD  generates  printed  reports  and  modifies  the  integrated  data  base 
for  all  U/I  class  targets  for  the  defending  side  and  for  all  missile 
and  bomber  class  targets  for  the  attacking  side.  U/l  targets  modify 
attribute  VAL.  Missile  and  bomber  class  targets  modify  attributes 
NOINCO,  NALERT,  NOPERSQ,  ALRTDB  and  NLRTDB.  If  user  requested,  attributes 
TARDEFHI  and  TARDEFLO  are  modified. 

3.4  Concept  of  Operation 

DBM(JD  begins  by  reading  input  user  cocunands  and  stores  values  that 
define  the.  scenario  to  be  constructed,  the  attacking  and  defending  aldea, 
and  the  nondefault  scaling  factors  used  for  U/I  class  value  cclculntlons. 
DBMOD,  then  determines  the  attributes  for  NOINCO  (number  In  commlBsion) 
and  NALERT  (mtmber  on  alert)  for  bombers  and  mleslles.  llie  user  also 
hao  the  option  of  scaling  the  value  (VAL)  given  to  an  U/I  target  based 
on  the  values  for  population  (POP)  and  ICIW.  The  option  aloo  exists  to 
calculate  local  bomber  defenses  (attributes  TARDEFHI  and  TARDEFLO).  For 
given  collections  of  targets  recorder  parameters  are  summed  and  properly 
printed. 

3 . 5 Identification  of  Subroutine  Function 

3.5.1  Subroutine  DEUTAB.  With  the  exception  of  utility  routines, 

DESTAB  Is  the  only  subroutine  included  under  DBMOD,  DES'CAB  keeps  track 
of  the  number  of  target  records  within  the  data  base,  the  number  of  tar- 
get records  deleted,  and  produces  Bumnary  prints., 
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') . 6 Coiwnon  Block  definition 


ConiHon  blockt)  used  by  DBMOl)  arc  outlined  in  table  2.  Conanon  blocks 
lliat  communicate  with  the  COP  arc  given  In  appendix  A of  Maintenance 
Manual,  Volume  I, 


Table  Z. 

Module  DBMOD  Internal  Conmon  Blocks 

BLOCK 

VARIABLE 

OR  ARRAY 

DESCRIPTION 

CLASSES 

CLASSES  ((.0) 

Llat  of  all  legal  class  values  from 
FINDCLAS 

LOCAL 

LOCAL(l) 
LOCAL (2) 
SCENARIO 
AUTARD 

PCTTIW^ 

PFIW  1 
PCTPOP  j 
PFPOP  J 

Attacking  side 

Defending  side 

SIERRA,  INDIA,  or  ROMEO  input 

Flag  to  automatlcaly  generate  TARDEFHI  and 
TARDEFLO 

Constants  used  in  U/I  sca’J.f.ng  eciuatiutu.:, 
Default  values  are:  PCTIW“'3,06,  PFIW“.dl, 
PFPOP-PCTPOP-O 

SIDES 

SIDES (5) 

Conmon  with  FINDSIDE  and  stores  all  sides 
with  headers  in  the  data  base. 

TARDEF 

NTARIII 

Level  of  local  bomber  defense  at  high 
altitude 

NTARLO 

Level  of  local  bomber  defense  at  low  alti- 

Ludo 
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'i . 7 Subroutine  KNTWOl) 


IMIurOSK; 
l■;N'l'RY  I’OIM'L'S: 


I'OKMAl.  I'ARAMI'/l'KRS : 


Alter  data  base  to  specified  acenarlo 

RNTMOI)  (first  subroutine  called  when  overlay 
link  DBMOD  is  executed) 

None 


COMMON  HLOCKH:  CUSSES,  CIO,  C15,  OOPS,  LOCAL,  SIDES,  TARDEF 

SllilROllTINES  CALLED:  DIRECT,  DROPDES,  FINDCUS,  FINDS  IDE.  IIDFND, 

HEADRF,  TNSGET,  KEEPDES,  MODFY,  NEXTl’T,  PRNTDES, 
RETRV,  SETDEF 


Method ; 

DUMOD  Initially  reads  user's  Inputs  and  stores  needed  parameters.  The 
vt-ib  Cor  thin  module  is  MODIFY  and  the  only  rocognlised  adverb  la 
SliTT'lNc:,  Within  the  clause  parameters  SCENARIO,  ASIDE  and  DSIDE  must 
be  dtM'lncd,  SCENARIO  defines  how  the  data  base  la  to  shaped  and  rucognlr.es 
value. I of  SIERRA,  INDIA,  or  ROMEO.  Parameter  ASIDE  function  la  to  set 
the  attacking  aide  and  DSIDE  to  set  the  defending  side.  Sides  are  set 
within  record  'NUMl'BL'  (see  figure  15). 

It:  desired  the  user  may  request  calculatlous  for  local  bomber  defenses 
through  an  input  within  the  clause  of  setting  TARDEF-YES.  Tlte  roii.ain- 
lug  allowable  Inputs  to  the  clause  are  the  sotting  of  variables  PCTIW, 
I’KTW,  I’CTPt)!',  or  I’Fl'OP  to  non-default  values  for  use  in  U/I  calculations. 

After  Input  definition,  the  Individual  tasks  performed  are; 

a.  The  appropriate  munbur  of  bombers  or  tankers  for  each  squadron 
(NOPERS()N)  Is  selected  depending  upon  the  particular  plan 
being  devciLoped  (Initiative,  Surprise,  or  Retaliatory) 

1).  'JTu'.  number  of  bombers  or  tankers  in  coirtnl Hsion  (NOINCCM)  foi.' 

each  squadron  is  calculated  by  specifying  that  attribute  NOINCOM 
Is  equal  to  NOPERSQN 

c.  'lljc  number  of  bomber  a or  tankers  which  are  on  alert  (NALERT) 
for  each  squadron  1*  also  sot  to  NOPERSl)N 

<1.  JTie  relative  value  (attribute  VAL)  of  urban/ Industrial  targets 
la  calculated  as  a function  of  gent:ral  Industrial  worth  (IGIW) 
and  population  (POP) 
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Figure  13.  DBMOD  Modulo  (Pert  1 of.  10) 
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VlKuru  15.  6 ol  10) 

fl6 


Sum  Class 
Values 


Figure  15.  (Fart  10  of  10) 


e.  If  the  TARDEF  option  Is  exercised,  each  target  (on  the  defend- 
ing side)  Is  processed  and  the  level  of  local  bomber  defense 
available  at  the  target  la  calculated. 

f.  If  any  target  value  equal  zero  (VAL-0),  that  record  will  he 
deleted  from  the  data  base. 

If  addition  to  the  above  tasks,  the  following  prints  arc  produced; 

a.  The  target  value  summary  that  reflects  the  count  and  cumulative 
value  of  the  targets  by  SIDE,  CI.ASG,  and  TYPE. 

b.  The  target  count  by  SIDE,  REGION,  and  the  alphabetic  portion 
of  the  DESIG 

c.  The  target  i:uuut  doietud  by  SIDE,  REGION,  and  the  alphabetic 
portion  of  the  DESIG 

The  order  of  target  chaining  Is  conducted  In  such  a way  that  the  target 
value  print  summary  may  be  produced  within  having  to  save  various  com- 
binations of  SIDE,  CLASS,  TYPE,  and  VAL  values.  Namely,  for  a given 
aide  a target  class  is  chosen,  a TYPE  Is  chained  for  that  class  and 
all  Individual  targets  processed  for  the  CLASS  and  TYPE  Intersection. 

All  TYTEa  are  chained  for  a given  CLASS  entry  and  then  a second  CfASS 
entry  Is  picked  and  proceoslng  continues. 

Nocu  that  attribute  TYPE  and  the  record  type  chain  called  'TGTTYP'  arc 
not  necessarily  In  one-to-one  correspondence.  Tliat  Is,  for  a value  of 
TYPE  there  may  exist  more  than  'TGTTYP'  record.  Code  Is  implemented  to 
check  for  thl"  occurrence. 


'J , 8 Subroutine  UESTAB 


I’URl’OSE : 

ENTRY  POINTS: 
KORMAb  PARAMETERS; 


COMMON  BLOCKS; 
SUBROUTINES  CALLED! 
CALIEU  BY; 

Method; 


Builds  and  prints  counts  of  DF.SIGs  by  region 

DROPDES,  KBEPDES,  and  PRJNTDES 

I)ESTG|  Target  DESIG  and  region  for  entries 
IREG  I DROPDES  and  KEEPDES 

SIDE  j Side  to  bo  printed  and  region  for  entry 
IREG  j PRNTDES 

None 

None 

UNTMOD  (of  overlay  link  DBMOD) 


Entries  DROPDES  and  KEEPDES 

Based  on  fonnal  parameters  DESIG  and  IREG  maintain  a count  of  records 
to  be  deleted  or  records  to  be  retained  within  the  data  base. 

Enl  ry  PRMi’DES 

I’rlnts  the  counts  as  built  by  DBMOD. 

Subroutine  DESTAB  is  illustrated  In  figure  16. 
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Figuro  16. 


Entry  DROPDES 
(Part  2 of  3) 
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I'dlS  PACK  im’ENl’IONAI.l.Y  LEFT  B1.AKK 


SECTION  INDEXER  MODULE 


4.1  Purpose 

To  provide  for  economical  handling  of  data  and  to  facilitate  conmunlca- 
tlona  between  QUICK  modules,  It  Is  necessary  to  assign  Indices  to 
various  data  contained  In  the  data  base.  Module  INDEXER  Is  designed  to 
perform  this  task.  In  addition,  INDEXER  processes  all  potential  tsrget.s 
and,  where  appropriate,  forms  them  Into  complex  targets. 

4.2  Input 

'The  input  to  module  INDEXER  consists  of  the  user- input  command  and  thi: 
integrated  data  base.  The  user-input  conmiand  Identifies  a complexlng 
option  or  a weapon  yield  used  for  complexlng  and  print  option  requuHtH. 

INDEXER  accesses  the  integrated  data  base  In  three  ways.  First,  It 
accesses  the  vulnerability  table  header  VNTKUD  and  the  vulnerability 
number  records  (VULNUM)  on  the  VNTKS  chain.  Second,  it  accesses  the 
target  data  by  retrieving  the  target  headers  (TGTHD),  the  target  type 
records  (XARGTY)  on  the  TGTTYP  chain,  the  TARGET  records  on  the  TGTTCIT 
chain,  and  finally  the  MSBMTG  records  on  the  TARGXX  chain.  Third,  It 
accesses  the  targets  within  sector  using  the  sector  header  (SECUD), 
tho  sector  records  (SECTR)  on  the  SECTOR  chain,  and  the  targets  on  the 
TGTSEC  chain. 

4 . 3 Output 

INDEXER  modifies  the  Integrated  data  base  In  two  ways.  First,  It  alters 
the  contents  of  tho  TARGET  record,  adding  an  Index  number  and,  for 
missile  and  bomber  targets,  calculates  the  time  decay  values.  Also,  an 
a result  of  the  cemplex  formation  process,  It  changes  the  linkage  of 
largeta  on  the  CKPTGT  chain.  When  originally  stored,  all  TARGET  records 
are  placed  on  the  CMPTGT  chain  as  details  of  a single  master;  Ihls 
master  record  (type  COKPTG)  may  be  thought  of  as  the  master  of  a chain 
of  all  simple  targets.  Following  the  coniplex  formation  process,  each 
complex  causes  the  creation  of  a COMFTO  racord.  This  record  In  used 
as  tha  master  of  a COPTGT  chain  whosa  details  ere  those  TARGET  records 
which  make  up  the  complex.  After  the  creation  of  this  tecord,  ell 
TARGET  records  which  are  a part  of  thla  complex  are  modified  ao  that 
they  are  now  chained  to  the  new  racord  rather  than  the  simple  target 
master,  Tlius  when  all  prooaaslng  Is  completed,  all  targets  will  be 
differentiated  as  to  whether  they  are  almple,  or  complex  targets  by 
the  COMPTG  record  to  which  they  are  chained. 
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4 . 4 Concept  o£  Operation 


Arier  It  Hcenorla  has  been  selected,  module  INDEXER  perfonns  necesrary 
calculations  and  additions  to  the  refined  data  base.  The  major  objec- 
tives of  INDEXER  are  to:  (a)  assign  unique  Indices  to  all  targetable 
records  (referred  to  as  Index  number,  attribute  INDEXNO) j (b)  automatical- 
ly calculate  time  decaying  value  points  for  all  target  bomber  and  missile 
bases 5 (c)  calculate  for  each  unique  target  vulnerability  a complexlng 
lethal  radius  based  on  user  selected  yields;  (d)  complex  Individual  tar- 
^'cts  based  on  selected  algorithm;  and  (e)  define  the  target  complex 
c 1 asses . 

4 . '»  Identification  of  Subroutine  Functions 


4.'i.l  Subroutine  (:0M1*LEX.  This  subroutine  queries  all  potential  targets 
on  an  earth  sector  (boundaries  of  longitude)  basis  and  forms  complexes. 
Simply,  olenKJnta  of  targets  arc  defined  as  being  In  a complex  If  they 
are  geographically  within  a defined  dostrucc  radius  of  each  other.  The 
destruct  radius  Is  the  lethal  radius  calculstcd  and  stored  in  earlier 
Iiroc.osslng, 

4,!i,2  Subroutine  CRTBhE.  'lliis  subroutine  c.alculaccs  complexlng  lethal 
radius  baaed  on  hard  coded  tables  and  Is  executed  only  when  user  directed. 

4..'>.  l Subroutine  SETVAL.  If  a target  belongs  to  a missile  or  bomber 
ctiiHs  and  la  salvoed,  this  routine  will  calculate  time  value  decay 
turves  baaed  on  the  rate  at  which  oortlea  leave  a launch  base, 

4 . h (lommon  block  Definition 

Eoiimon  blocka  tiaed  by  INDEXER  are  outlined  In  table  3.  fonmon  blocks 
that  communicate  with  the  COP  are  given  In  appendix  A o'.'  Program  Main- 
ti'nance  Manual,  Volunte  I. 
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Table  3. 

Module  INDEXER  Internal  Common  Blocks 

BLOCK 

VAR1ABI,E 
OR  ARRAY 

DESCRIPTION 

CYIELD 

SYIELD(2) 

Yield,  in  megatons,  used  In  forming  complexes 
Value  Is  user  determined. 

niFFUT 

BIFFLAT 

Maximum  difference  in  latitude  (DEG)  In  form- 
ing complexes.  Computed  In  INDEXER  based  on 
the  softest  target  In  the  data  base. 

lOPRT 

lOPRT 

If  zero,  nonstandard  prints  are  suppre/isod . 
User  determined. 

''t . 7 Subroutine  KN'rKOD 


Kcatl  uunr  inputu,  calculate  and  store  cotnplexing 
lethal  radlua,  determine  attribute  INDIOXNO  and 
control  flow  of  supporting  aubroutlnea 


iniKPOSI'', : 


V:NTKY  POINTS; 


liNTMOI)  (first  subroutine  called  when  overlay  link 
TNDXER  1b  executed) 


l^'()KMAL  PARAMETERS;  None 


COMMON  BI.QCKS:  CIO,  C15,  025,  C20,  C30,  CYTET,!),  DIITIAT,  lOI'RT 

SUHRONTINES  CAI.LEtl;  COMIMJIX,  CRTBIJJ,  DIRECT,  HDFND,  HEAD,  INSGET, 

ITU:,  MODFY,  NEXTTT,  RETRV,  SElVAl,,  VLRADI 


CAl.W)  HY; 


COE 


Me  Lhod ; 

Mudvile  INDEXER  baglnii  (figure  17)  by  reading  (through  utility  subroutine 
INSGET)  and  storing  user  Input  parameters,  then  Cor  each  unique  vulner- 
.ihlllty  contained  within  the  data  base,  a complexlng  lethal  radius  Is 
calculated  and  stored.  Following  this,  Individual  targets  are  chained 
In  a Hpeclfio.d  maiinor  and  modified  to  Include  attribute  INDEXNO,  As 
Individual  targets  are  chained,  subroutine  SETVAL  Is  called  for  all 
mlsHllc  and  bomber  classes  for  possible  time  value  decay  calculations. 
Afttir  imcrylng  targets,  subroutine  COMPLEX  Is  called  In  order  to  form 
largct  complexes  and  upon  completion  processing  Is  terminated. 


llHiT  Input  Definition 

INDl'lXER  Initially  retrieves  record  typo  'NUMTBI,'  In  order  to  define  the 
attacking  (ASIDE)  and  defending  (DSIDE)  side.  These  attributes  wore 
stored  Iti  the  data  Ijase  by  module  DBMOD,  Following  side  definition, 
fill'  uhor  inputs  are  retrieved  and  needed  values  stored. 

II  the  verb  is  correct  (comparison  to  local  parameter  IND)  procesalng 
continues;  otherwise  an  error  massage  Is  printed  and  processing  stops. 

I'.xlnteiiee  of  adverbs  WITH,  VNOPTION,  or  ONl’RINTS  are  checked  for.  Use 
of  adverb  ONPRINTS,  Implies  nonstandard  prints  are  to  be  produced; 
adverb  VNOPTION  Implies  that  coaplaxing  lethal  radius  Is  to  be  obtained 
frimi  hard  coded  tables.  In  absence  of  the  VNOPTION  clause,  complexlng 
Is  performed  with  en  essumed  weapon  yield  of  one  megaton.  Ihe  user  may 
override  this  yield  through  e clauee  Introduced  by  the  adverb  WITH, 

Both  attributes  YIELD  and  BIDE  ere  Included  within  the  WITH  clause. 
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Flgt  re  17.  (Pert  6 of  7) 


4 


/ Was  Side  1 ' 
.Just  Processed? 


No 


V-^ / ' 

Yes 


1 


Increment  IF2 


for  Number  of 
Claeaes  on  Side 
2 Froceascd 

Let  1CI!K(IS2)  to 
Show  lliia  Cleaa 
Hee  Been  Proceaaeii 

For  Side  2 


Figure  17. 


(Pert  7 of  7) 


Complexlug  lethal  Radlutt  Calculatton 


l'\>r  <i«4'h  unique  vulnerability  defined  within  the  data  base  for  the  defend- 
Ini;  Hide,  a complexlng  lethal  radlua  lu  calculated  and  stored  within 
local  a^ray  CLR  which  contains  a maximum  of  255  entries,  Calculations 
arc  performed  cither  In  subroutines  VLRADI  or  CRTBLE  depending  upon  user 
request  a.  After  each  calculation,  results  are  printed  and  DIFFLAT  la 
rcchcckcd  for  definition  of  the  softest  target  among  targets  to  be 
queried . 

Vulnerabilities  (attribute  VUhN)  are  collected  under  header  'VN'FKHD' 
and  are  contained  within  chain  'VNTKS'. 

Attribute  INDKXNO  and  Time  Value  Aaaignaenta 

Individual  targets  arc  now  processed  In  a defined  manner  In  order  to 
assign  Index  numbers.  For  target  classes  called  missiles  or  bombers, 
lime  value  factors  are  generated.  Also,  the  stored  compl.exlng  lethal 
radius  (array  CI,R)  la  defined  within  each  Individual  target  record  based 
on  attribute  VULNl, 

Indux  numbers  will  be  assigned  sequentially  for  all  target  records  that 
have  a similar  value  for  attribute  TYPE  for  a given  class  and  side 
combination.  For  a given  target  class  individual  target  records  are 
collected  for  one  side  followed  by  ell  records  for  the  remaining  tide. 

If  TVI'Ea  exist  for  the  second  side.  Within  s collection  of  records  for 
a given  'lYPE  value.  Items  are  queried  according  to  the  order  In  which 
titoy  appear  In  the  date  base. 

Target  class  names  that  arc  stored  within  tho  data  base  may  be  found  by 
(|ucrylng  record  chain  'KCTYP'  of  the  organisational  data.  Each  class 
name  encountered  under  chain  'RCTYP'  le  locally  storad  In  array  KREP. 
Storage  le  on  a side  basis.  The  existence  of  a class  name  for  one  side 
doca  not  guarantee  an  entry  for  the  other  side, 

iNDEXNU  easlonmcnts  beglno  by  picking  a target  class  (header  TGTHU)  for 
side  1 (local  parameter  IS>1)  and  further  picking  a target  typa  record. 

Now  fur  e target  dess,  side,  target  type  combination,  all  of  the  Indi- 
vidual targets  are  chained  and  ItlDEXNO,  complexlng  lethal  radius,  and, 
if  necessary,  time  value  factors  are  stored. 

Aftec  e given  TYPE  record  le  procesead,  the  next  TYPES  are  processed  for 
the  same  clase  and  side.  Upon  axhauotlng  a class  end  elds  cosibinatlon, 
side  7.  (Tfi>2)  Is  Investlgeted  for  all  TYPE  records.  Finally  a new 
target  clane  for  side  1 Is  chosen  and  cltad  processing  Is  repeated. 

Attribute  TYPE  and  the  record  typ»  chain  called  'TOTTYP'  ere  not  nsces- 
sarlly  in  one-to-one  correspondence,  Tlist  Is,  for  a value  of  TYPE  thore 
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may  exlav:  more  than  one  'TGTTYP'  record,  Thla  Is  possible  stnco  the 
attributes  defined  In  the  'TGTT?P'  records  may  have  different  values  for 
a TYPE  value.  For  InsCanoe,  for  TYPE«MMHI  there  could  be  two  entries 
for  attribute  CIOTRYL  (country  location),  say  US  and  CA,  For  this  con- 
dition Crwo  'TGTTYP'  records  will  exist  and  both  have  attribute  TYPK-MMITI, 
Therefore  upon  chaining  'TGTTYP',  the  entire  list  must  be  checked  for 
multiple  occurrences  of  the  same  TYPE  value. 

After  the  last  class  entry  for  side  1 is  processed,  chocks  are  made  to 
ensure  all  side  2 entries  have  been  processed.  Tills  is  necessary  nlucc 
the  major  processing  Is  for  all  side  1 entries  and  the  fact  exists 
that  class  names  may  be  defined  for  aide  2 but  not  side  1.  Local  array 
ICIDC  Is  set  to  nonzero  as  each  aide  2 class  namu  Is  procesacd. 


'^.8  Subroutine  COMPLEX 


WRVOSE ; To  fomi  complex  targets 

KN'mY  POIMTS;  COriPLEX 


KORMAt,  PARAMETERS! 
COMMOWB  BLOCKS; 
SUBROUTTWES  CALLED; 

CAMMED  BY! 

Method; 


None 

CIO,  C15,  C30,  DIFEUT,  lOPRT 

DIRECT,  DLETE,  HDFND,  MODFY,  NEXTTT,  RETRV, 
?ORTIT,  STORE 

ENTMOD  (of  overlsy  link  INDEXER) 


Individual  target  records  are  queried  l.i  order  to  fonn  target  complexes, 
ir  any  two  targets  are  geographically  located  fflthln  one  half  the  sum 
of  the  complaxlng  lethal  radius  of  each  target,  they  belong  to  the  same 
complex.  For  each  new  complex  formed,  a conpldx  number  (parameter 
1C0MPL)  Is  sequentially  updated,  stored  under  record  'COMPTG'  and  each 
Individual  target  belonging  to  the  complex  Is  storod  on  the  'CMPT'GT' 
chain, 

Complcxos  are  formed  within  earth  segments  which  are  simply  divisions 
of  longitude,  The  earth  sector  chain  Is  called  'SECTOR',  The  Initial 
action  of  COMPLEX,  aa  shown  In  figure  18,  Is  to  query  a 'SECTOR'  chain 
end  Hurt  all  records  within  that  chain  by  increaalng  latitude.  Sub- 
routine SORTIT  performs  the  sort  and  final  roaults  placad  on  file  unit 
TSOKTUIN.  Each  ISORTLUN  record  contains  latitude  and  the  Reference  Code 
of  the  target  record  associated  with  the  laMtude.  File  ISORTLUN  is 
reed,  and  an  Indexed  random  file  (XSAMLUN)  Is  written  which  will  be 
Interrogated  within  COMPLEX.  Bach  XSAMLUN  record  contains  target  lati- 
tude, longitude,  reference  coda,  complex  number,  and  complexlng  lethal 
radius  (CCOI). 


Ihe  search  for  complex  targets  begins  by  comparing  dlffereucoa  In  lati- 
tude for  consecutive  targets  In  tha  aortad  file,  beginning  with  the 
rirat  noncomplex  tergat.  Vlhen  a dlatanca  between  tha  flrat  aalacted 
target  (asaoclatad  with  latitude  CLATI)  and  any  other  Individual  (lati- 
tude CLATJ)  that  has  not  as  yat  been  conplaxed  la  leas  than  ona  half 
the  aum  of  the  lethal  radlue  of  each  target,  tha  target  aaaoclatad  with 
latitude  CIATJ  lo  said  to  belong  to  a complex  asaoclatad  with  latitude 
CIjVTT.  Array  LCOHP  la  updated  to  record  thla  occurrence. 

Target  CLATI  contlnuea  to  be  teatad  against  subsequent  targets  In  ths 
sorted  file  until  a diffarance  In  latitude  greater  than  paraoMtar 


DIFFLAT  In  eivcounttred . I)  IF  FLAT  la  th«  maxlinuin  complexlng  lethal  radlua 
defined  within  the  game.  Targeta  Included  In  the  Hat  LCOMl’  arc  now 
compared  In  the  aaine  way  to  find  additional  members  of  the  complex.  Tho. 
proceaa  Is  repeated  until  all  targets  In  the  Hat  LCOMP  have  been  Inves- 
tigated, and  the  complex  la  completed.  The  complex  then  Is  asalgned 
the  next  value  of  ICOMPL  and  each  member  within  tho  complex  are  proporly 
chained. 


Subroutiitu  OOKFLEX  Is  Illustrated  in  figure  IB, 


Flgu'iC*  18.  Subroutine  COMPLEX  (Pert  1 of  6) 


Figure  18.  (Pert  5 of  6) 
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4.9  Function  CRTBLE 


PURPOSE: 


ENTRY  POINTS: 

CRTBIJE 

FORMAL  PARAMETERS: 

IVN,  vulnerability 

COMMON  BLOCKS: 

None 

SUBROUTINES  CALLED: 

VLRADI 

CALLED  BY: 

ENTMOD  (of  overlay  link 

Me  thod : 

Based  on  Input  parameter  (IVN)  complexlng  lethal  radius  Is  obtained  by 
proper  Indexing  Into  hard  coded  arrays  (Q  end  P)  which  la  the  letter 
portion  of  vulnerabllltJea.  Defining  a yield  as  equaling  the  first 
two  Integers  (In  megatons)  of  IVN^  subroutine  VLRADI  ic  called  to  find 
an  adjusted  VN  which  la  turn  is  used  as  the  Index  Into  the  P and  Q 
arrays. 

Function  CRl'BTiE  Is  Illustrated  In  figure  19. 


First  Time 
CRTBLE  Called? 


"onvert  Critical 
Distance  Table 
from  Feet  to 
Deerees 


DECODE  IVN  To 
I,J,K 


I - I + 1 


K - 07 


Call  VLRADI 
Wit?  Yield 
■ I*.! 


Sat  I - 1 + 
Parameter 
Speclf>lng 
Shape  of 
Damage  Fun»Jtlon 


Determine 
CRTBLE  from  P 
, Critical 
Distance  Table 
LUslng  I as  Ind e 


RETURN 


Determine 
CRTBLE  from  Q 
Critical 
Diatauoe  Table 
Using  I as 
Index 


Figure  19.  Function  CRTBLE 
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I't . 1 0 Subroutiwe  SKl'VAL 


iniRPOSK ! 

KNTRY  POINTS; 
KOKMAL  PARAMETERS; 
COMMON  BLOCKS; 


To  add  time  dependant  value  curves  to  missile 
and  bomber  target  bases 

SETVAL 

None 

CIO,  Cl'i,  C30 


SUBROUTINES  CAr.LED!  DIRECT,  HDFND,  ITLE.  NEXll'T,  RETRY 
CALLED  BY:  ENTMOD  (of  overlay  link  INDXER) 

Method: 

SETVAL  (figure  20)  sots  the  values  of  FVALTn  and  Tn  attributes  accord- 
ing to  the  attributes  NOPERSQ,  NALERT,  ALRTDL,  KLRTDL,  LCHINT,  and 
SIMT.UN  for  missile  and  bomber  bases.  The  value  curve  is  calculated  so 
that  the.  value  of  the  Item  Is  equal  to  the  fraction  of  the  vehicles 
remaining  on  base  at  any  time. 


The  generated  value  curve  considers  the  following  time  points; 


T1  - Alert  delay  (ALRTDL) 

T2  ••  Tina  of  last  launch  of  alert  vehicle 
T3  “ Nonalert  delay  (NLRTDL) 

3'A  x Time  of  last  launch  of  nonaleit  vehicle 


On  the  first  call  to  SETVAL  all  weapon  types  are  chained  and  their 
esBuclated  Reference  Codes  stored  along  with  attribute  TYPE  (arrays 
TTARTP  and  ITARHF) , Following  this  storage,  SETVAL  begins  by  retriev- 
ing total  vehicles  (NOPERSQ),  number  of  vehicles  on  alert  (NALERT), 
alert  delay  time  (ALRTDL)  and  nonalert  delay  tluw  (NLRTDL),  If  there 
ari'  no  vehicles  available  (NOPERSQ),  attribute  VAL  (target  value)  Is 
sot  to  sero  and  a RETURN  la  executed.  For  this  situation,  ths  value 
curve  need  not  be  generated.  Attribute  T1  Is  set  to  alert  delay  and 
FVALTl  Is  set  to  1.0,  If  there  Is  no  launch  Interval  (liCHINT),  a 
RETURN  Is  executed;  otherwise  T2  and  FVALT2  are  calculated,  T3,  T4, 
KVALT3  and  FVALT4  are  calculated  only  If  T2  Is  lass  than  the  nonalert 
delay. 


' First  Time 
SFTVAL  Called? 


No 


i'M'tSiiitliu  I 


Figure  20.  Subroutlm  BETVAL  (Pert  1 of  3) 


4,11  Function  VLRADl 


PURPOSE:  To  find  the  lethal  radius  of  a weapon  delivered 

against  a target  of  a specified  vulnerability, 
and  to  aat  FN  for  uae  by  the  calling  subroutine . 

ENTRY  POINTS ; VIJiAUI 


FORMAl.  PARAMETERS:  YIEU)  - Yield  of  weapon  In  megatono 

NVN  - Vulnerability  paraaetar  of  target 
HOB  - Weapon  height  of  bur at 
FN  - Parameter  apeclfylng  shape  of  danmge 
function 

COMMON  BLOCKS;  TNOXRHL,  RADATA 


SimROUTINES  CAlXEli!  EXP 

CAUUEl)  BY;  EWmOl)  (of  overlay  link  INDXER) 

Method ; , . 

NVN  la  decoded  luco  the  appropriate  vulnarabllll.y  number  VN,  the  letter 
(P  or  q) , and  the  K-factor  XK,  The  cube  root  of  the  yield  la  extracted, 
'Chen  the  adjusted  vulnerability  number  AVN  la  detemlnad  by  methods 
described  In  "Computer  Computation  of  Weapon  Radius, " B"-139->61,  Air 
Force  Intelligence  Center.  FN  la  aet  to  six  or  three  of  P and  Q type 
targets,  respectively, 

Comnon  block  /RADATA/  contnlna  four  arrays  (for  the  four  combinations 
of  P or  q vulnerability  and  alr-to-surfaco  burst)  each  of  which  contains 
the  natural  logarithm  of  the  lethal  radlua  (In  nautical  mllaa)  of  u 
1-megaton  burst.  Tha  data  are  at  intervals  of  five  vulnerability  num- 
bers. Function  VIJIAUI  Interpolates  in  the  appropriate  array  to  find 
th»  logarithm  of  the  1-megaton  lethal  radius  fur  AVN.  The  lethal  radius 
of  the  weapon  Is  then  determined  by  exponentiating  and  multiplying  by 
the  cube  root  of  the  yield, 

A flowchart  for  Vl.RADl  is  shown  In  figure  21. 
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SECTION  5. 


I’LANSET  MODULE 


5. 1 I*urpoae 

I’LANSK’t'  prepares  the  target  Hat  for  ALOG,  computes  and  normalizes  the 
clnaa  value  factors,  calculates  the  representative  attributes  for  com- 
plex targets  and  forms  weapon  groups. 

2 Input 

With  the  exception  of  geographic  related  records,  the  entire  remaining 
structure  within  the  Integrated  data  base  will  be  queried.  This  Includes 
records  and  chains  to  define  the  targets,  complexes,  weapon  characteris- 
tics, payload  data,  and  weapon  base  locations. 

User  coomanda  select  targets  and  weapons  to  be  used  within  the  allocation 
definition.  In  addition,  information  Is  supplied  for  value  si. sling 
calculation  plus  data  for  representative  complex,  target  setting, 

5. 3 Output 

The  major  objective  of  PIJINSET  Involves  the  formation  of  weapon  groups 
and  the  definition  of  e Hat  of  targat  numbara  as  demanded  by  the  ello- 
cutton  system.  Also,  Individual  target  records  ars  nodlflad  to  reflact 
values  as  scaled  through  ussr  Inputs. 

Knch  weapon  group  Is  s WEPNGF  record  on  the  WBPORF  chain.  Each  weapon 
group  has  e chain,  KYSqDN,  that  links  togather  the  MSBMTG  records  for 
each  baas  In  the  group.  With  ragard  to  processing  the  date  base  it  should 
be  noted  that  ths  Individual  launch  sttas  assigned  to  each  ralsslle 
aqiiadton  ars  groupsd  together;  and  that  tha  valua  of  the  attribute  ISITE 
(site  number)  le  sat  poaltlva  for  the  record  representing  the  site.  Cor- 
responding records  that  are  missile  squadrons  within  tha  site  have  ISITE 
set  to  s nsgatlva  value.  Vfhsn  input  in  this  manner,  the  mlaslle  aqued- 
roiia  arc  viewed  as  one  launch  bssa  during  plan  generation. 

Ceiieratcd  within  PLANSET  la  the  chain,  LI9TXX  of  targat  number  records, 
TAKCUE,  which  is  headed  by  record  TARMJM.  Tills  chain  contains  a list 
of  reference  codas  that  points  to  target  records  In  s sort  order  proper 
for  AIXX;  procasslng.  Thera  era  three  types  of  targets.' 

•.  fUmif  «>«»•  targat  alasMUt 

b.  Complex  tarast;  savaral  targat  alamanta  within  tha  lethal 
radius  of  a single  weapon  so  that  they  must  ba  treated  as  a 
single  targat  caaQ>lax 


c.  Multiple  caractflt  Actually  several  Independent  Identical  tar- 
gets such  as  separate  mlsallc  alios  in  a Mlnuteman  squadroxi 
that  am  close  together  (relative  to  the  range  of  the  weapon) 
but  for  enough  apart  that  each  target  element  must  be  trcaicd 
as  an  independent  aim  point. 

The  list  of  reference  codes,  then,  contained  within  TAKCDE  records 
atorea  almplc  target  refaraxices  which  point  to  one  target  element  (calltnl 
lepreaantatlve  targeta)  for  each  complex  and  multiple  target  formation. 
Individual  elemanta  of  complexea  or  multiplea  are  t\ot  referenced  by 
chain  hISTXX;  therefore  they  are  viewed  by  the  allocator. 

Prior  to  PLANSKT  termination,  each  complex  and  multiple  target  has  Its 
elements  chained  under  a COMFTG  record.  The  maximum  number  of  compli'.xtxs 
has  been  defined  by  INDEXER.  Multiple  targeta  reside  on  the  CMPIID 
header  and  have  complex  number  (attribute  ICDMPL)  values  that  are  gruntcr 
than  INDEXER  defined. 

Each  TARGET  record  selected  loust  be  modified  to  include  the  correct 
normalized  target  value  as  well  as  the  lethal  radius  for  both  air  and 
ground  bursts.  If  nacassary  there  are  lethal  radius  calculations  for 
two  hardness  components. 

5. A Concept;:  of  Operation 

PLANSET  performs  the  following: 

o store  user  Input  parameters; 

o calculata  the  weighting  value  of  each  selected  target  class; 

0 calculate  the  lethal  radius  of  all  selected  targets; 

u chain  col lac tad  aailtlpla  targets; 

o for  each  complex,  chooaa  the  xaprasantatlva  target  and  calcu- 
lata the  necaasary  attributaa; 

0 normalise  the  value  of  each  target  eo  that  the  game  total  will 
be  1,000  points; 

o randomly  assign  target  numbara  (and  eventually  sort)  to 
selected  target  racorde; 

o form  weapon  groups  from  i#eapon  launch  baaea; 

0 adjust  tho  nusdxer  of  alert  boodier  rafuela  baaed  on  the  number 
of  tankers  available; 

0 finally,  supply  prints. 
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'J'ho  controlling  subroutine  (called  KNlTyiOl))  reads  and  stores  user  requests 
and  then  executes  aubroutliiaa  GRPEM  (for  grouping),  SR'rrGT  (for  target 
number  definition),  and  PRINTGP  (for  printing).  Each  of  these  three  sub- 
roiitlnca  performs  the  desired  objectives. 

Identification  of  Subroutine  Functions 

'i.'i.l  Subroutine  ADJtlSTGP.  This  subroutine  is  called  by  GRPEM  after 
weapon  groups  are  formed.  ADJUSTGP  alters  the  number  of  bomber  refuels 
so  that  It  Is  less  than  or  equal  to  the  number  of  tankers  and  resets 
yields  for  each  weapon  group. 

Subroutine  CAIiCOMP.  Vfhenever  subroutine  SRTTGT  encounters  a 
complex  target,  CALCCHP  will  define  the  representative  target  element 
for  thnt  complex  es  well  as  determine  necessary  attributes  for  the  com- 
plex ns  a whole. 

Subroutine  GRPEM.  'llie  user  selected  weapon  system  types  are 
chained  along  with  their  associated  missile  and  bomber  bases  and  weapon 
groups  are  formed.  A weapon  group  is  simply  u collection  of  Individual 
weapons  (or  reentry  vehicles)  that  have  similar  dostruet  capability  and 
are  located  within  defined  proximity  of  each  other.  Therefore,  a weapon 
group  consists  of  a TYPE  (an  attribute)  of  weapon  that  has  the  same  alert 
status,  payload  Indicator,  region  code,  and  for  bombers,  refuel  capacity. 

'i.'i.A  .Subroutine  SKTTUT.  In  order  for  the  allocation  process  to  func- 
I lun  properly  It  la  beat  for  the  target  list  to  be  arranged  In  a random- 
l;>;ed  fashion.  This  necessity  is  dictated  by  the  fact  that  If  targets 
were  arranged  with  like  characteristics,  the  allocation  algorithms  In 
sensing  how  processing  Is  proceeding  would  very  likely  Interject  biases 
'Urts  subroutine,  then,  sorts  the  target  list  and  fur  each  complex,  calls 
subroutine  CAT.dOHP  for  proper  chaining. 

A Hccimd  major  function  Is  the  modification  of  the  target  value  for  In- 
dividual records.  Targets  for  which  the  Input  class  value  Is  zero  (l.e,, 
an  (•iicnuplar  target  la  not  defined  for  tlie  class  or  the  exemplar  target 
Is  assigned  a value  of  zero)  are  not  to  be  included  in  the  plan  and 
lionc'U  are  Ignored  In  the  processing.  Utherwlse,  the  data  base  attribute 
VAI.  (relative  value  within  class)  for  each  Item  Is  accumulated  within 
Its  class.  Fur  each  exemplar  target  specified  by  the  input  data,  the 
value  factor 


data  casd.  vAlua  for  vxwnplar  target 
data  base  VAL  for  exemplar  target 


Is  calculated.  After  the  entire  data  base  has  been  read,  t)te  accumulated 
value  (VAI.s),  together  with  the  value  factors  for  each  class,  are  used  to 
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compuCe  the  final  normalized  class  value  factors.  Also,  the  sutniiutloii 
of  the  VAlfl  for  each  record  Is  so  sealed  such  that  Its  result  cquahi 
1000.  Ihls  scaling  allows  for  allocation  evnluatlonu  between  varlouti 
data  bases. 

Multiple  targets  are  made  up  for  missile  sites  which  do  not  belong  to 
a complex.  A multiple  target  consists  of  at  least  two  and  not  more  than 
five  consecutively  indexed  sites  from  the  same  squadron. 

5.6  Internal  Comnon  Blocks 

All  of  the  conmon  blocks  used  by  module  PLANSET  are  given  In  table  A. 
Common  blocks  which  communicate  with  the  COP  are  given  In  appendix  A 
of  Maintenance  Manual,  Volume  I. 
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Table  4. 


Module  PLANSET  Internal  Oomnon  Blocks  (Parc  1 of  2) 


HI,()CK 

VARIABLE 

OR  ARRAY 

DESCRIPTION 

C PRIOR 

MAXDSG 

Maximum  number  of  input  DESIOa  alpha 
portions.  Used  for  representative 
target  definition 

MAXTASK 

Maximum  number  of  input  TASKs.  Used 
for  representative  target  definition 

ITSK 

Nundser  of  entries  in  array  IPTSK 

IDSG 

Number  of  entries  in  array  IPDSG 

IPTSK(48) 


Storea  TASK  inputs  for  defining  repre- 
sentative target  of  complexes 


\ 


IPDSG (200) 

Stores  DEST.G  alpha  portion  input  for 
defining  representative  target  of 
complexes 

TSUBT 

Flag  indicating  whether  TASK  inputs 
are  1 or  2 characters  long 

KXCIAS 

UCI.ASS(1!)) 

Stores  names  of  target  classes  for 
defending  side 

UCRKP(15) 

Stores  reference  codes  for  target 
class  headers  for  defending  side 

VAI,FAC(15) 

Stores  scaling  factors  for  each 
target  class 

MASK 

MASK! 

Teatlug  parameter  for  attribute  TASK 

MASK  2 

Testing  parameter  for  attribute  TASK 

Pin, OK 

PI;LOK(28,10) 

Uead  in  SRTTGT  for  target  designator, 
number  print  and  in  PRINTGP  for 
weapon  and  group  prints 

SET 

RANGEMOD 

Fraction  of  weapon  system  rsngs  for 
grouping  use 

RETARGET 

Nt  neero  for  missile  retargeting 
capability 

% 


‘I 


I 

i 
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Table  4.  (Part  2 of  2) 


BLOCK 

VARIABLE 

OR  ARRAY 

DESCRIPTION 

SET 

(cont. ) 

CCREB(20) 

Cosimand  and  control  reliability  for 
regions 

NCCREL 

Number  of  Input  values  for  CCKEB 

TARCLAS 

MAXCLAS 

Maximum  number  of  target  classes 

INCLAS 

Nunber  of  user  selected  target  classes 

INDES1G(15) 

DESIC  of  exemplar  target  for  selected 
clans 

EXPVAL(15) 

Value  of  selected  exemplar  target 

WEAPON 

MAXW 

Maximum  ntatber  of  weapon  systemH 
permitted  for  pror.otttlng 

IWEAP 

Number  of  user  selected  weapon  systems 

INWEAP(IOO) 

Names  of  user  selected  weiipon  systems 

IREFW(IOO) 

Reference  codes  of  user  nnlected 
weapoii  sys  terns 

5.7  Subroutlna  EKTMQD 


IHlRPOSa! 


UNTRY  POINTS; 

yORKAL  PARAMETERS; 
CiWHON  BLOCKS; 
SUBROUTIMES  CALLED; 
CALfj:n  BY: 


Read  and  store  user  Inputs  and  ontrol  flow  of 
supporting  subroutines 

EHTMOD  (first  subroutine  called  when  overlay  link 
PLANS  is  executed) 

None 

CPRIOR,  SET,  TARCU,  WEAPON 

CINSGET,  QRP3M,  INSGET,  PRINTGP,  SRTTGT 

COf 


Method: 

In  addition  to  controlling  the  flow  of  supporting  subroutines,  ENTMOD 
mainly  rcad'i  and  stores  user  input  data  (figure  22).  The  verb  and 
adverbs  recognized  by  thlc  modulo  are; 

o PIANSET  • the  verb  that  causes  execution 

o SETl'ING  -■  the  adverb  which  Introduces  a clause  to  set  param- 
eters RANOEMOD,  RETARGET  or  CCREL 

o PRIORITY  - the  edyerb  which  Introducea  e clause  to  set  criteria 
for  choosing  representative  targets  of  complexes.  Criteria 
±E  ordered  lists  of  TASK  and  elphe-portlon  of  the  DESXG 

n ATTACKERS  - the  adverb  which  introduces  a clause  to  aelect 
weapon  aystem  Inventory.  Input  In  e list  of  values  for 
attribute  TYPE 

o DEFENDERS  - The  adverb  tdtlch  Introduces  a clause  to  select 
target  classes.  Inputs  ere  a pair  of  words  fi<r  UESIG  (and 
hence  the  target  clusa  that  the  DESIG  defines)  and  exemplar 
value  of  each  DESIG. 


5.8  Subroutine  ADJUSTGP 


PURPOSE:  Adjust  number  of  bomber  refuels  so  that  It  is 

less  than  or  equal  to  the  number  of  tankers  and, 
further,  reset  yield  for  each  group 


ENTRY  POINTS!  ADJUSTGP 


FORMAL  PARAMETERS; 
COMMON  BLOCKS: 
SUBROUTINES  CALLED: 
CALLED  BY: 

Method; 


None 

CIO,  C15,  C30 
DIRECT,  HDFND,  HEAD, 
URPEM 


MODFY,  NEXTTT,  RETRV 


After  all  data  base  Items  have  been  processed,  the  total  number  of  bomber 
refuels  (NBOMB)  and  tankers  (NTANK)  are  coiiq>arBd,  If  there  are  more 
bomber  refuels  than  tankers,  the  bombers  on  the  nonalert  base  with  the 
largest  range  are  changed  to  nonrefuel  (IREFUEL-O) ; NBOMB  is  decrcmcntml 
by  the  number  of  bootbers  on  the  base.  This  process  continues  until  thc.ri: 
are  more  tankers  than  bomber  refuels.  If  IRRFUEL  Is  changed  to  zero  for 
all  the  nonalert  bases  before  the  bombor-tanker  balance  Is  achieved,  tho 
alert  bases  are  then  examined  and  IRE7UEL  is  changed  as  above.  When  tho 
bombers  and  tankers  have  been  balanced,  the  yield  for  each  group  Is  com- 
puted. During  grouping,  yields  were  accumulated  for  each  weapon  base 
record  encountered.  Therefore,  these  accumulated  yields  must  be  scaled 
according  to  the  number  of  weapons  within  each  group. 

Subroutine  ADJUSTGP  Is  llluatrated  In  figure  23. 


Hef uelnd 
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Kouiicl? 


Alert 

llKiiupH  .Iivot 
Searched? 


Print  Error 
MaiiBAp,e 


lie  I Klag  t.n 
Search  Alert 
tiroups 


/ Number  of  ■ \ 
bomber  Refuels 
. > Number  of 

\ Tenkerv?  / 
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to  Retrieve 
croup  With 
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Number  of 
Bomber  Kefucls 


Print 
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MesHage 


Call  MODKY  to 
Make  Croup 
Nonrofueled 
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Figure  23.  (Part  3 of  4) 


5.9  Subroutine  CALCOMP 


PURPOSE! 


To  celculeta  date  which  represent  a complex  tar- 
get from  data  for  the  elementa  of  the  complex 


ENTRY  POINTS!  CALCOMP 


PORMAL  PARAMETERS: 
COMMON  BLOCKS! 
SUBROUTINES  CALLED: 


None 

CPRIOR,  CIO,  CIS,  C30,  MASK 

DIRECT,  HEAD,  IGETHOB,  MODFY,  NEXTTT,  ORDER, 
REORDER,  VALTAR,  VLRADA 


CALLED  BY!  SRTTGT 


Method! 

CALCOMP  begins  by  saving  the  , reference  coda  of  the  complex  chain  master 
record  end  comparing  the  TASK  and  DESK'  of  each  component  of  the  input 
lists  of  priorities  In  order  to  choose  the  'representative'  component 
for  that  target,  It  then  atoree  valuee  for  the  reprasentatlvn  under 
the  'COKPTG'  record.  Valuee  era  now  Inltlalisad  for  future  procaaslng. 


A ecarch  Is  msds  for  the  msxtnum  target  radlua,  which  is  assigned  as 
the  radius  of  the  complex.  Similarly,  the  maximum  value  of  TARDEF  la 
found  and  aaslgned  to  raprosant  the  complex.  The  target  value  VOZ, 
the  number  of  terminal  Intercaptora  (MISDEP),  and  the  weighted  (by  VOZ) 
attributes  MINKTLL  and  MAKKILL  are  accumulated  as  each  target  la 
unoountered.  Also,  for  each  target,  the  time  cnetponants  and  the  cor- 
responding actual  value  loet  at  that  time  are  placed  aaquantially  In 
Che  arrays  V and  TAU. 

Subroutines  ORDER  and  REORDER  are  called  to  arrange  the  elements  of 
TAU  In  numerical  order  and  to  place  the  diamante  of  V In  the  corre- 
sponding ordsr.  Those  ordered  arraya  ere  used  to  approximate  the  tlmo 
dopendance  values  for  the  coop lax  (Tl,  T2,  T3,  T4,  T5)  In  the  following 
manner . 


First  the  array  TAU  la  ohackad  for  equal  time  components.  If  any  are 
found,  Che  corresponding  values  are  added  together,  and  all  ctiual  com- 
ponents but  the  last  are  eat  to  aaro.  Whan  tha  antlra  array  haa  bean 
chaokad  It  Is  collapaad  to  allainata  any  aaro  components.  If  tha 
humbar  of  xamalnlng  antrlat  doaa  not  axcaad  flva  the  time  dapandanca 
of  tha  value  Is  approx tisatad  by  thaaa  Clma  cosqtonanta,  Otharwlae,  an 
elimination  procedure  to  raduoa  the  nuaR>ar  of  entries  to  flva  la  begun. 
To  accompllah  this,  tha  slopaa  (change  In  value  per  change  la  Clave) 
era  calculated  for  all  remaining  value  points  and  tha  valda  point  that 


produces  the  omalleat  slope  Is  grouped  together  with  Its  nrlghhorluc; 
vnluo  point.  Hence  the  length  of  the  TAD  array  Ih  reduced  by  one,  'llu' 
TAU  array  lu  rupetltively  collapsed  again,  and  slopes  recaJculated  \iutil 
there  are  five  or  leas  points  renalnlng. 

Once  the  elimination  process  is  complete,  the  fractional  value  is  com- 
puted for  the  first  two  components  from  the  sums  now  stored  in  V(l) 
through  V(5),  These  fractiono,  together  with  the  time  compononts  In 
TAU  and  the  total  number  of  componenta  (KK),  are  stored  In  army  T'l'AR, 

The  lethal  radius  for  air  bursts  must  bo  recalculated  for  a unifnim 
height  of  burst  for  all  elements  within  the  complex,  llils  is  required 
since  the  air  lethal  radius  as  calculated  from  VbSADP  (called  from 
PT,ANSA)  aaaumod  an  optimal  air  height  of  burst  for  each  target.  Ulenrly, 
one  height  of  burst  is  required  for  an  air  burst  over  a complex.  That 
hulght  of  burst  is  defined  in  CALGOMP  aa  the  optimal  scaled  height  of 
burst  aasoclstod  with  the  hardest  element  in  the  complex.  The  smallest 
ground  lethal  radius  is  defined  as  being  the  hardest  clomunt  In  tln^ 
complex. 

Calculation  continues  to  determine  the  hardness  components  (HAZ,  IKlZ, 
I1AZ2,  HGZ2)  and  the  corresponding  fractional  value  (FVULNl)  which 
represent  the  complex.  VOZ,  FVUI.Nl,  and  the  hardness  numbiir  (1  or  2) 
ere  also  recalculated  based  on  the  defined  scaled  height  of  burst. 

The  complement  of  FVULNl  Is  found  to  represent  the  second  hardnuss 
component.  If  either  fractional  value  is  nonzero,  it  is  multiplied  by 
VOZ  to  get  the  actual  value  at  that  hardness.  After  all  targets  have 
been  considered,  the  lethal  radii  are  separated  into  radii  belonging 
to  hard  targets  (radii  lass  than  1,5  nautical  miles)  and  radii  belcug- 
Ing  to  soft  targets.  The  average  lethal  radius,  weighted  by  the 
srtual  value  at  the  oorraapondlng  hardness,  is  calculated  for  both  hard 
and  soft  targotn  Tor  thoae  radii.  Similarly,  the  actual  value  at  each 
hardneaa  (VHARD  or  VSOFT)  la  accumulated.  If  there  are  no  hard  targctH 
(l.a.,  VHARD-0),  lAMIbNl  is  set  to  1;  otherwise  the  fraction  of  actual 
value  for  hard  targets  (NHARU/VTOT)  is  assigned  to  FVULNl. 

Aftar  all  targets  in  tha  complex  hava  bean  procassed  ss  above,  the 
stared  values  are  defined  with  the  target  record  called  'COMTTO', 

See  figure  24  for  the  logic  flow  within  CALCOMP. 
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Figure  24.  (Part  5 of  5) 


Subroutine  GRPEM 


5.10 


PURPOSE; 

EtTTRY  POmTS; 

FORMAL  PARAMETERS; 
COMMON  BLOCKS; 
SUBROUTINES  CALIJin; 

CALIJED  BY; 


To  form  weapon  groups 

GRPEM 

None 

CIO,  C15,  C20,  G25,  C30,  SET,  WEAPON 

ADJUST,  DIRECT,  DLETE,  HDFND,  HEAD,  iTLE,  MODKY, 
NEXTTT,  TANKER 

ENTMOD  (of  overlay  link  PLANS) 


GRPEM  forma  weapon  groups  by  chaining  the  user  selected  weapon  typi; 
records  ('WEPTYP')  and  for  each  type,  the  individual  weapon  launch 
bases  are  chained  ('MSBKIIG').  Each  base  record  then  Is  tasted  for 
proper  definition  under  weapon  group  heading. 

Modules  within  the  QUICK  system  requires  weapon  groups  to  be  sorted  In 
a definite  order  which  can  be  easily  achieved  by  properly  chaining  the 
weapon  types.  The  order  of  chaining  consists  of  first  grouping  slL 
basBS  that  are  salvoed  mlssllas,  followed  by  non-salvoed  mlsslleB  and 
then  salvoed  bombers  are  grouped  followed  by  non-selvoed  bombers.  A 
salvoed  weapon  has  attribute  LCHINT  greater  than  eero. 


Tankers  are  not  grouped  but  ere  collected  and  reformatted  within  sub- 
routines TANKER  and  ADJUSTGP. 


In  the  case  of  a missile  weapon  aystem,  GRPEM  checks  the  retargeting 
flag  (RETARGET).  If  on,  the  user  has  requested  that  the  data  base 
attrllmte  IREF  be  considered  for  all  olaslles.  GRPEM  then  calculates 
and  Btorea  for  the  current  miaslle  type,  the  factors  that  later  will 
be  used  to  modify  the  number  per  squadron,  number  on  alert,  alert  DHI. 
probability,  and  reliability  for  all  mlsalles  of  the  type. 

After  weapon  type  data  has  been  selected  and  defined,  mlaallea  and 
bomber a ara  aggregated  to  form  weapon  groups.  A weapon  group  consistH 
of  weapona  from  up  to  150  baaaa.  If  all  the  waaponi  on  a given  base 
are  nonalart,  weapons  of  the  aoma  type  era  > nnslderad  as  one  group. 
Othcrwlae,  a group  cumprlsea  those  weapons  ou  a bass  which  have  the 
same  alert  statue,  type  (attribute  TYPE),  region,  and  payload.  Bombers 
must  also  have  the  same  refueling  Index,  The  maximum  number  of  warheads 
allowed  per  group  is  sat  at  1,000.  Also,  for  missile  claases  the  maxi- 
mum number  of  weapons  par  salvo  is  sat  at  15;  if  exceeded,  a new  missile 
group  is  formed. 
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(>nly  those  records  are  processed  that  define  the  first  situ  of  a 
squadron  (ISITE  positive). 

BOMBER  unlta  which  do  not  refuel  and  missile  sites  must  lie  within  a 
Koographlc  region  which,  for  alert  weapons,  has  a radius  equal  to  a 
certain  percentage  of  the  range  of  the  weapon.  This  percentage  Is 
road  Into  the  variable  RANGEMOU  at  the  beginning  of  the  program;  If 
the  percentage  Is  not  specified  In  the  data  cards.  It  is  assumed  to 
be  1!)%.  For  nonalert  wenpons,  the  distance  criterion  Is  sutomatlcally 
doubled. 


In  order  to  form  a weapon  group,  tho  required  radluo  Is  expressed  In 
toms  of  latitude  (DIAT)  and  longitude  (ULONC),  and  the  number  of  basos 
(N'l'OTBAS)  is  counted.  If  some  bombers  are  to  be  used  as  tankers  for 
roruollng  purposes  (l.e.,  If  IREFUEL-2),  the  number  In  commission  and 
the  number  on  alert  are  cut  In  half.  The  number  of  weapons  and  total 
yluld  of  the  warheads  carried  by  each  vehicle  on  the  base  then  are  com- 
puted. Up  to  250  groups  can  be  formed  for  use  In  plan  generation. 
However,  PLANSET  processes  and  prints  Information  for  up  to  260  weapon 
groups  to  enable  planners  to  adjust  their  data  base  should  more  than 
250  groups  be  formed. 

When  a new  group  Is  atartad  group  date  are  retrieved  and  stored  under 
record  'WEPNGP' . For  each  weapon  launch  base,  the  base  record  ('MSBMl’O') 
Is  modified  and  linked  to  the  group  header.  As  each  new  base  la  added, 
the  group  centroid  la  adjusted  accordingly.  If  there  are  both  alert 
and  nonalert  bombers  on  a given  base,  the  alert  bombers  are  tested  for 
group  assignment  first  using  the  distance  criterion  RANGEMOD;  the  non- 
al.urt  bombers  then  are  tested  using  the  criterion  2 x RANGEMOU. 

Subroutine  GRPEM  Is  Illustrated  In  figure  25. 
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Ad,^ual:  Group 
Centroid; 
lucrement  Group 
Parameters 


.! 

call  MODKY 
to  Update 
Group  Record 


Figure  25.  (Pert  9 of 


5.11  Subroutine  PRINTGP 


PURrOSS; 


Print  standard  tables 


KNTRY  POINTS i 
FORMA b PARAMETERS; 
OOMMQl'J  BLOCKS; 
SUBROUTINES  CALLED; 
CALLED  BY: 

Me  thod ! 


PRINTGP 

None 

CIO,  C15,  C30,  EXCUS,  PBLOK,  WEAPON 

DIRECT,  HDFND,  HEAD,  ITLE,  MODFY,  NEXTTT,  RETRV 

ENTMOD  (of  overlay  link  PLANS) 


PRINTCPa  sole  purpose  is  to  print  tliuse  tables  as  given  In  figure  26, 


1R8 


f- 

\ 


/Print 

Group  Launch 
Baa*  Table; 


Figure  26 


RETURN 


ibroutin*  PRINTOP 
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■) . 12  Subroutine  SRTTGT 

PURPOSE;  To  procai*  uMt  lelacted  targata 

ENTRY  POINTS;  SRTTGT 


FORMAL  PARAMETERS; 
COMMON  BLOCKS: 

SUBROUTINES  CALLED; 

CALLED  BY; 

Method; 


Nona 

ERRCOM,  CPRIOR,  CIO,  C15,  C20,  C25,  C30,  EXCUS, 
MASK,  OOPS,  PBLOK,  TARCLAS 

CALCOMP,  DIRECT,  DLETE,  HUFND,  HEAD,  ITLE,  MODFY, 
NEXTTT,  RETRY,  SORTIT,  STORE,  VLRADP 

ENTMOD  (of  ova r lay  PLANS) 


SUTTCT  begins  by  counting  the  number  of  charnctera  In  the  task  Inputs 
(used  for  choosing  representative  targets  of  complexes  In  CALCOMP)  and 
sotting  ISUBT  to  zero  or  one  If  the  task  Inputs  are  one  or  two  charac- 
ters long,  reapectlvely. 

Nuxt  ttic  exemplar  target  DESIGs  and  corraapondlng  values  are  processed. 
For  each  target  class  to  be  considered  by  the  allocator,  a DESIC  and  a 
corresponding  value  are  entered.  The  DESIG  pertains  to  a target  within 
the  target  class  and  the  value  Is  ita  target  value  before  the  sum  of 
target  values  are  nomallKed  to  1000,  All  targets  within  that  class 
will  have  their  data  base  values  adjusted  by  a similar  ratio  before 
normalleatlon , The  exemplar  targets  are  retrieved  directly  on  the  CAIX^ 
chain, 

'IVo  passes  are  made  through  the  targets  in  SRTTGT,  During  the  first 
pass  target  values  are  accumulated  for  each  target  class,  oultlpla  tar- 
gets are  fonsad  and  the  targete  which  will  be  considered  by  the  allo- 
catur are  countsd.  Also  during  this  pasa  for  aach  target  two  separate 
words  are  written  onto  tha  acratoh  file  ISORTLUN  for  sorting  by  sub- 
routine SORTIT,  The  first  word  contains  attribute  FLAG  In  the  first 
character  and  DESIG  In  tha  remaining  cheractara  end  la  used  for  the 
FLAG-DESIC  Hating. 

Tlie  sacond  word,  containing  a blank  In  tha  first  charactar  and  DESIG  In 
the  remaining  oharactars,  is  used  for  the  Target  Designator-Number 
Directory  print. 

Before  the  second  peas,  scaling  factors  which  will  adjust  relative 
target  values  and  noimallse  the  sum  of  target  valuaa  art  computed. 

Also  before  this  pass  parmaetars  for  aaalgnlng  randomlaed  targat  num- 
bera  era  computed . \ 


1*0 


During  the  second  p«aa  the  value  of  each  target  is  noniMiliEed  by  multi- 
plying Its  data  base  value  by  the  scaling  factor  for  Its  target  clasii. 
Also  a randomised  target  nuiriMir  la  calculated  for  each  complex  target., 
multiple  target,  and  slsgile  target  not  In  a complex  or  multiple  target. 

A TARCDE  record  is  stored  for  each  of  these  targets.  This  record  con- 
tains the  target  number  of  the  target  aa  wall  as  the  reference  code  of 
the  representative  target  If  the  target  is  complex  or  multiple  or  If 
the  target  itself  Is  a sisvla  target. 

Upon  processing  each  target  record,  the  target  number  can  be  Inaedlatcly 
calculated  and  stored.  Ihc  calculation  Is:  a sorting  Index  (LEAD), 
which  Is  a function  of  the  total  number  of  targets  (NTAR),  Is  determined 
by  Che  fonnule: 


UEAP  , h.  '. 


To  Start  a cycle,  a beginning  index  (ISEG)  Is  designated  and  assigned 
to  the  target  being  read.  Initially  XBEG*LEAD,  The  index  for  the  next 
target  (INU)  than  la  found  by  Ineramentlng  the  previous  Indax  (I..AST)  by 
IXAD.  If  the  result  axcaada  OTAR,  the  cycle  la  reset  by  aubtractlng 
NTAR  from  IND.  When  a cycle  la  crmiplatad  U.a.,  when  IMD^IBBG),  the 
next  cycle  la  begun  by  lneramenClt.\f  IBBG  by  one  and  proceeding  as  above. 
Thua,  a unique  nonsaquanttal  indax  la  assigned  to  each  target  as  It  Is 
rsad. 

Also,  during  the  record  pass  throu^  Chs  targsts,  alemanta  of  complexon 
not  belonging  to  target  olassas  chosen  to  ba  considscad  by  Che  alloculor 
are  transferred  from  the  complex  chains  they  are  on  to  the  simple  target 
chain.  Whan  all  such  targets  era  transfared  if  a oomplax  target  haa 
JuaC  one  alamant  ramalnlng,  this  alammt  Is  also  transfared  to  the 
simple  target  chain  to  ba  considered  ns  a single  target.  ?or  the 
remaining  complex  targets,  subroutine  OALCOHP  Is  celled. 

After  the  second  peas  complex  records  to  complex  tergets  which  do  not 
have  any  alemanta  balon|lng  Co  Cergec  cleesee  to  be  considered  by  tlic 
allooetor  eve  deleted.  Also  SOKTIT  It  celled  end  the  FIAG-DESIG 
Listing  end  Target  Decignecor'>NuBber  Directory  are  printed. 

Subroutine  SRITO'  Is  illustrated  in  flfute  27. 
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Flguife  27.  (Parc  10  '.f  U) 


5.13  Subroutine  TANKliR 


PUBJOSK : 

ENTRY  POINTS; 
NORMAL  PARAMETERS; 
COMMON  BLOCKS; 
SUBROUTINES  CALLED: 
CALLED  BY; 


Count  tanker  records 

TANKER 

None 

CIO,  CIS,  C30,  WEAPON 
HDFND,  HEAD,  ITLE,  MODFY, 
GRPEM 


NEXll’T, 


RKTRV 


Method ; 

Tanker  banoa  are  not  Included  in  the  group  asolgnment.  For  each  tanker 
base,  TANKER  counts  the  number  of  data  base  tankers  (NTANK)  and  the 
number  of  tanker  bases  (NTANKERB). 

Por  each  tanlf.er  record  that  has  a value  of  IREniEL  leaa  than  4,  IRKFUEl- 
v;ill  be  reset  to  zero. 

P’lgure  28  Illustrates  TANKER. 


call  MDDFY 
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for  Base 


EL  - 0 
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Figure  28,  (Pert  2 of  2) 
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'i . 1 A l''uiic:t:lon  VliUADl’ 

PURPOSE:  1,  Find  lethal  radius  of  weapon 

2,  Set  FN  for  use  by  calling  subroutine 

I'lN’l'KY  POIin'S;  VhRADA,  VLRADP 

I'ORMAl.  PAHAMFTFHS  ! YIELD  - Yield  of  weapon  In  megatons 

NVN  “ Vulnerability  parameter  of  target 
HOB  - Weapon  height  of  burst 
FN  - Parameter  specl.fylng  shape  of  datoagr 
func  t Ion 

COMMON  BLOCKS:  DPOOI.,  PLSTCL 

SUBROUTINES  CiALLlCH:  None 

CALLED  BY:  CALCOMP,  SRTTfil 

Me  fhod ; 

Entry  V1,RADA  Is  executed  If  called  from  aubrotitlne  CAl.COK?  (local  param- 
<it  ur  IN  is  set  to  nonzero);  else  VI^RADP  Is  executed  (local  parameter  la 
Hct  to  zero).  VLRADP  entry  Implies  air  burst  lethal  radius  Is  to  be 
calculated  purely  on  target  vulnerability;  VLRADA  entry  implies  air 
hurst  lethal  radius  is  to  bu  calculated  based  on  target  vulnarabllity 
and  scaled  height  of  hurst.  Ground  burst  lethal  will  be  calculated 
the  same  for  both  entry  points. 

NVN  Is  decoded  Into  the  appropr-late  vulnerability  number  VN,  the  latter 
(P  or  q) , and  K-factor  XK.  The  cube  root  of  the  yield  Is  extracted. 

'11:on  the  adjusted  vulnerability  number  AVN  Is  determined  by  methods 
described  In  "Oompntor  Computation  of  Weapon  Radius,"  B*139-61,  Air 
Force  Intelligence  Cent  or.  FN  is  set  fo  alx  or  three  for  P and  Q type 
targets,  respectively. 

'I'hc  natural  logarithm  of  the  lethal  radius  (In  nautical  miles)  of  a 
) -megaton  hurst  is  contained  In  arrays  PG,  QG,  QA,  PA,  QQA,  and  PPA. 
Function  Vl.RADP  interpolates  In  the  appropriate  array  to  find  the 
logarithm  of  the  1-raugaton  lethal  radius  for  AVN,  Arrays  PG,  QG,  QA, 
and  PA  are  at  Intervals  of  five  vulnerability  numbers.  The  first  index 
of  iwtrays  QQA  and  PPA  are  also  at  intervals  of  hundreds  of  feet  for  an 
air  burst.  The  lethal  radius  of  the  weapon  is  then  determined  by 
<^xpnnentlatlng  and  multiplying  by  the  cube  root  of  the  yield. 

A I lowchart  for  VLRADP  la  shown  in  figure  29, 
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